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T;leAnnual Tropical
is prepared by the staff

Cyclone Report
of the Joint

Typhoon Warning Center (JTWC), a combined
IXAF/USN organization operating under the
command of the Commanding Officerr U.S.
Naval Oceanography Command Center/Joint
Typhoon Warning Center, Guam. JTWC was
established in April 1959 when CINCPAC
directed CINCPACFLT to provide a single
tropical cyclone warning center for the
western North Pacific region. The operations
of JTWC are guided by CINCPACINST 3140.1
(series).

The mission of the Joint Typhoon
Warning Center is multi-faceted and includes:

1. Continuous meteorological
monitoring of all tropical activity in the
Northern and Southern Hemispheres, from 180
degrees longitude westward to the east coast
of Africa, to anticipate tropical cyclone
development.

2. Issuing warnings for all
significant tropical cyclones in the above
area of responsibility.

3. Determination or reconnais-
sance requirements for tropical cyclone
surveillance and assignment of appropriate
priorities.

4. In depth post-storm analysis of
all tropical cyclones occurring within the
western North Pacific and North Indian Oceans
for publication in this report.

5. Cooperation with the Naval
Environmental Prediction Research Facility
(NEPRF), Monterey, California, on the
operation evaluation of tropical cyclone
models and forecast aids, and the development
of new techniques to support operational
forecast scenarios.

Should JTWC become incapacitated, the
Alternate JTWC (AJTWC), located at the U.S.
Naval Western Oceanography Center, Pearl
Harbor, Hawaii, assumes warning responsi-
bilities. Assistance in determining
satellite reconnaissance requirements, and in

Letaciment 4.
resultant data, is provided by
lWW, Hickman AFB, Hawaii.

Satellite imagery used throughout this
report represents data obtained by the
tropical cyclone satellite surveillance
network. The personnel of Det 1, lw’w,
colocated with JTWC at Nimitz Hill, Guam,
coordinate the satellite acquisitions and
tropical cyclone surveillance by the following
units:

Det 5, lWW, Clark AB, RP
Det 3, lWW, Kadena AB, Japan
Det 15, 30ws, Osan AB, Korea
Det 4, lWJ, Hickam AFB, Hawaii
Air Force Global Weather Center,

Offutt AFB, Nebraska

In addition, the Naval Oceanography Command
Detachment, Diego Garcia, and DMSP equipped
U.S. Navy aircraft carriers have been
instrumental in providing vital satellite
position fixes of tropical disturbances in
the Indian Ocean.

In line with the proposals to implement
metric units of measurements within the
United States over the next few years,
various civilian and military organizations
have begun extensive educational programs
through use of metric equivalents in
their publications. This report will include
metric unit equivalent measures whenever
possible.

A special thanks is extended to the
men and women of: 27’thCommunication Squadron,
Operating Location C, for their continuing
support by providing high quality, real-time
satellite imagery; the Pacific Fleet Audio-
Visual Center, Guam, for their assistance
in the reproduction of satellite and graphics
data for this report: to the Navy publications
and Printing Service Branch Office, Guam,
for their efforts to meet publication
deadlines; and to Mrs. Cynthia Blevins
for her patience and perseverance in typing
the many drafts and the final manuscript of
the report.

NOTE: Appendix 5 contains information on
how to obtain past issues of the
Annual Typhoon Report (redesignated
Annual Tropical Cyclone Report in
1980).
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CHAPTER

1. GENERAL

I - OPERATIONAL PROCEDURES

parameters, including;

The Joint Typhoon Warning Center (JTWC)
provides a variety of routine services to the
organizations within its area of responsi-
bility, including:

a. Significant Tropical Weather Adviso–
ries: issued daily, this product describes
all tropical disturbances and assesses their
potential f~r further development;

b. Tropical Cyclone Formation Alerts:
issued when synoptic, satellite and/or
aircraft reconnaissance data indicate develop-
ment of a significant tropical cyclone in a
specified area is likely;

c. Tropical Cyclone Warnings: issued
periodically throughout each day for signi-
ficant tropical cyclones, giving forecasts
of position and intensity of the system; and

d. Prognostic Reasoning Message:
issued twice daily for tropical storms and
typhoons in the western North Pacific;
these messages discuss the rationale behind
the most recent warnings.

The recipients of the services of JTWC
essentially determine the content of JTWC’S
products according to their ever-changing
requirements. Thus, the spectrum of the
routine services is subject to change from
year to year; such changes are usually the
result of deliberations held at the Annual
Tropical Cyclone Conference.

2. DATA SOURCES

a. COMPUTER PRODUCTS:

A standard array of synoptic-scale
computer analyses and prognostic charts are
available from the Fleet Numerical Oceano-
graphy Center (FNOC) at Monterey, California.
These products are provided via the Naval
Environmental Data Network (NEDN).

b. CONVENTIONAL DATA:

This data set is comprised of land-
based and shipboard surface and upper-air
observations taken at or near synoptic times,
cloud-motion winds derived twice daily from
satellite data, and enroute meteorological
observations from commercial and military
aircraft (AIREPS) within six hours of
synoptic times. Conventional data charts
are prepared daily at 00002 and 12002 using
hand- and cornpwter-plotteddata for the
surface/gradient, 500 mb (mid-tropospheric),
and 200 mb (upper-tropospheric) levels.
In addition to these charts, a 700 mb
(lower-tropospheric) chart is computer-
plotted from rawinsonde/pibal observations
received at FNOC for the 12-hour synoptic
times.

c. AIRCRAFT RECONNAISSANCE:

Aircraft weather reconnaissance data
are invaluable for the position of the
center of developing systems and essential
for the accurate determination of numerous

eye/center temperature antidewpoint
- maximum surface an< flight level wind
- minimum sea level press~re
– horizontal wind distribution

In addition, wind and pressure-height
data at the 500 and/or 400 mb level, provided
by the aircraft while enroute to, or from
fix missions, provide a valuable supplement
to the all too sparse data fields of JTWC’S
area of responsibility. A comprehensive
discussion of aircraft weather reconnaissance
is presented in Chapter 11.

d. SATELLITE RECONNAISSANCE:

Meteorological satellite data obtained
from Defense Meteorological Satellite
Program (DMSP), and National Oceanic and
Atmospheric Administration (NOAA), space-
craft played a major role in the early
detection and tracking of tropical cyclones
in 1982. A discussion of the role of these
programs is presented in Chapter II.

e. ~DAR RECONNAISSANCE:

During 1982, as in previous years,
land radar coverage was utilized extensively
when available. Once a tropical cyclone
moved within the range of land radar sites,
their reports were essential for determi-
nation of small scale movement. Use of
radar reports during 1982 is discussed in
Chapter II.

3. COMMUNICATIONS
a. JTWC currently has access to three

primary communications circuits.

(1) The Automated Digital Network
(AUTODIN) is used for dissemination of
warnings and other related bulletins to
Department of Defense installations. These
messages are relayed for further transmission
over U.S. Navy Fleet Broadcasts, and U.S.
Coast Guard CW (continuous wave Morse code)
and voice broadcasts. Inbound message
traffic for JTWC is received via AUTODIN
addressed to NAVOCEANCOMCEN GUAM or JTWC GUAM.

(2) The Air Force Automated Weather
Network (AWN) provides weather data to JTWC
through a dedicated circuit from the
Automated Digital Weather Switch (ADWS) at
Hickam AFB, Hawaii. The ADWS selects and
routes the large volume of meteorological
reports necessary to satisfy JTWC requirements
for the right data at the right time. Weather
bulletins prepared by JTWC are inserted into
the AWN circuit via the NEDS and the Nimitz
Hill Naval Telecommunication Center (NTCC)
Of the Naval Communications Area Master
Station Western Pacific.

(3) The Naval Environmental Data Network
(NEDN) is the communications link with the
computers at FNOC. JTNC is able to receive
environmental data from FNOC and access the
computers directly to run various programs.

1



b. The Naval Environmental Display
Station (NEDS) has become the backbone of
the JTWC communications system; it is the
terminal that provides a direct interface
with the NEDN and AWN; and it is capable
of preparing messages for indirect AuTODIN
transmission. The NEDS also provides a
means for the Typhoon Duty Officer (TDO)
to request forecast aids which are processed
on the FNOC computers and transmitted to the
TDO over the NEDN circuit.

4. ANALYSES

A composite surface/gradient level
(3000 ft (915 m)) manual analysis of the JTWC
area of responsibility is accomplished on the
OOOOZ and 1200Z conventional data. Analysis
of the wind field using streamlines is
stressed for tropical and subtropical
regions. Analysis of the pressure field is
accomplished routinely by the Naval Ocean-
ography Command Center (NOCC) Operations
watch-team and may be used in conjunction
with JTWC’S analysis of tropical wind fields.

Manual streamline analysis of the 500 mb
level is accomplished on the 00002 and 1200Z
data. This analysis is used to delineate the
mid-tropospheric steering currents, which
can be extremely important to the tropical
cyclone forecast.

A composite upper-tropospheric manual
streamline analysis is accomplished daily
utilizing rawinsonde data from 300 mb through
100 mb, winds derived from cloud motion
analysis, and AIREPS (plus or minus 6 hours)
at or above 29,000 feet (8,839 m). Wind
and height data are used to arrive at a
representative analysis of tropical cyclone
outflow patterns, mid-latitude steering
currents, and features that may influence
tropical cyclone intensity. All charts are
hand-plotted over areas of tropical cyclone
activity to provide all available data as
soon as possible to the TM. These charts
are augmented by the computer-plotted charts
for the final analysis.

A 700 nibcomputer-plotted chart is
available for streamline or height-change
analysis from the 0000Z and 1200Z data base.
Additional sectional charts at intermediate
synoptic times and auxiliary charts such as
station-time plot diagrams and pressure-
change charts are also analyzed during periods
of significant tropical cyclone activity.

5. FORECAST AIDS

The following objective techniques
were employed in tropical cyclone forecasting
during 1982 (a description of these techniques
is presented in Chapter IV):

a. MOVEMENT

(1) 12-HR EXTFJ+POLATION

(2) CLIMATOLOGY

(3) HPAC (Extrapolation/Climatology)

(4) BPAC (Extrapolation/Climatology)

(5) CYCLOPS (Steering)

(6) TYAN78 (Analog)

(7) ONE-WAY TROPICAL CYCLONE
MODEL (Dynamic)

(8) NESTED TROPICAL CYCLONE
MODEL (Dynamic)

(9) TAPT (Empirical)

b. INTENSITY

(1) THETA E (Empirical)

(2) V71NDRADIUS (Analytical)

(3) DVORAK (Empirical)

6. FORECAST PROCEDURES

a. INITIAL POSITIONING:

In the preparation of each warning an
accurate location (fix) of the tropical
cyclone’s surface center within two to three
hours of warning time is of prime importance.
JTWC uses the Selective Reconnaissance Program
(SRP) to levy an optimal mix of available
resources to obtain the necessary fix informa-
tion. Whenever a tropical cyclone is poorly
defined or the actual surface center cannot
be determined, and when conflicting fix
information is received, the “best estimate”
of the surface location is subjectively
determined from the analysis of all available
data. If the fix data are not available due
to reconnaissance platform malfunctions or
communication problems, synoptic data or
extrapolation from previous fixes are used.
The warning position is then obtained by
determining the “best track” of the tropical
cyclone up to the last fix, or best estimate
of the position of its surface center, and
forecasting its movement to the warning time.

b. TRACi:FORECASTING:

A preliminary forecast track is developed
based on an evaluation of the rationale
behind the previous warning and the guidance
given by the most recent objective techniques
and numerical prognoses. This preliminary
track is subjectively modified based on the
following considerations:

(1) The prospects for recurvature or
erratic movement are evaluated. This evalu-
ation is based primarily on the present and
forecast, positions and amplitudes of the
middle-tropospheric, mid-latitude troughs
as depicted on the latest upper air analyses
and numerical prognoses.

(2) Determination of the best steering
level is partly influenced by the maturity
and vertical extent of the tropical cyclone.
For mature tropical cyclones located south of
the subtropical ridge, forecast changes in
speed of movement are closely correlated with
anticipated changes in the intensity or rela-
tive position of the ridge. When steering
currents are relatively weak, the tendency
for tropical cyclones to move northward due
to internal forces is an important consider-
ation.

(3) Over the 12- to 72-hour forecast
period, speed of movement during the early
forecast period is usually biased toward
persistence, while the subsequent forecast
periods are biased toward objective

2



techniques. When a tropical cyclone moves
poleward, and toward the mid-latitude
steering currents, speed of movement
becomes increasingly more biased toward a
selective group of objective techniques
capable of estimating significant increases
in speed of movement.

(4) The proximity of the tropical
cyclone to other tropical cyclones is
closely evaluated to determine if there
is a possibility of a Fujiwhara interaction
(the apparent rotation of two or more
cyclones about a common axis or axes).

A final check is made against climatology
to determine whether the forecast track is
reasonable. If the forecast deviates greatly
from one of the climatological tracks, the
forecast rationale may be reappraised.

c. INTENSITY FORECASTING:

In this parameter, heavy reliance is
placed on intensity trends from aircraft
reconnaissance reports, wind and pressure
data from ships and land stations in the
vicinity of the tropical cyclone, the
Dvorak satellite interpretation model and
other objective techniques. An evaluation
of the entire synoptic situation is made,
including the location of major troughs and
ridges, the position .md intensity of any
nearby tropical upper-tropospheric troughs
(TUTT), the vertical and horizontal extent
of the tropical cyclone’s circulation and
the extent of the associated upper-level
outflow pattern. An essential element
affecting each intensity forecast is the
accompanying forecast track and the influence
of environmental parameters along that track,
such as: sea thermal fronts, terrain
influences, vertical wind shear, and an
extratropical environment.

Once the forecast intensities have been
derived, the horizontal distribution of
destructive winds (greater than 30-,
50- and 100-knots) is determined. The most
recent wind radii and associated asymmetries
are deduced from all available surface wind
observations and reconnaissance aircraft
reports. Based on the current wind distri-
bution, preliminary estimates of future wind
radii are provided by an empirically derived
objective technique. These estimates may be
subjectively modified based on the anticipated
interaction of the tropical cyclone’s circu-
lation with forecast locations of large-scale
wind regimes and significant landmasses.
Other factors including the tropical cyclone’s
speed of movement and possible extratropical
transition are considered.

7. WARNINGS
Tropical cyclone warnings are issued when

a definite closed circulation is evident and
maximum sustained surface winds are forecast
to increase to 34 knots (18 meters per
second) within 48 hours, or if the tropical
cyclone is in such a position that life or
property may be endangered within 72 hours.
Warnings may also be issued in other
situations if it is determined that there is
a need to alert military or civil interests
to conditions which may become hazardous in a
short period of time.

Each tropical cyclone warning is numbered
sequentially and includes the following
information: the position of the surface
center; estimate of the position accuracy
and the supporting reconnaissance (fix)
platforms; the direction and speed of move-
ment in the past six hours; the intensity and
radial extent of surface winds over 30-, 50-,
and 100-knots, when applicable. At forecast
intervals of 12–, 24-, 48- and 72-hours,
information on the tropical cyclone ‘s antici-
pated position, intensity and wind radii is
also provided.

Warnings within the western North Pacific
Ocean are issued within two hours of 0000z,
0600z, 1200Z and 1800Z with the constraint
that consecutive warnings may not be more
than seven hours apart. t7arningsin the
North Indian Ocean are issued within two
hours of 0200z, 0800z, 1400z and 2000Z, again
with the constraint that consecutive
warnings may not be more than seven hours
apart. Warning forecast positions are
verified against the corresponding “best
track” positions. A summary of the veri-
fication results from 1982 is presented in
Chapter Iv.

As of 1 January 1980, JTWC issues
tropical cyclone warnings in an Automated
Data Processing (ADP) format. This formatted
warning possesses readability for all users
and allows activities with ADP equipment to
enter tropical cyclone warning data directly
into ADP equipment data bases.

8. PROGNOSTIC REASONING MESSAGE

For tropical storms and typhoons in the
western North Pacific Ocean, prognostic
reasoning messages are transmitted following
the 0000Z and 1200Z warnings, or whenever
the previous reasoning is no longer valid.
This plain language message is intended
to provide meteorologists with the reasoning
behind the latest JTWC forecast.

Included in the prognostic reasoning
message are confidence statements for the
24- and 48-hour forecast positions. These
confidence values are percentage proba-
bilities that forecast position errors will
be less than 100 and 150 nm, and 200 and
300 nm for 24 and 48 hours, respectively.
These probabilities are based on objective
data from error analysis studies of past
tropical cyclones and are a function of
current position, initial forecast movement,
intensity, and the number of tropical
cyclones in warning status in the western
North Pacific Ocean.

In addition to this message, prognostic
reasoning information applicable to all
customers is provided in the remarks section
of warnings when significant forecast changes
are made or when deemed appropriate by the
TDO.

3



9. SIGNIFICANT TROPICAL
WEATHER ADVISORY

This product contains a general,
non-technical description of all tropical
disturbances in the JT!iCarea of responsi-
bility and an assessment of their potential
for further (tropical cyclone) development.
In addition, all tropical cyclones in
warning status are briefly discussed. This
message is issued by 0600z daily and is
reissued whenever the situation warrants.

10. TROPICAL CYCLONE
FORMATION ALERT

Formation alerts are issued whenever
interpretation of satellite imagery and
other meteorological data indicates that
the formation of a significant tropical
cyclone is likely. These formation alerts
will specify a valid period not to exceed
24 hours and must either be cancelled,
reissued, or superseded by a tropical
cyclone warning prior to the expiration of
the valid time.

4



CHAPTER

1. GENERAL

H -

The Joint Typhoon Warning Center

RECONNAISSANCE

depends
on reconnaissance to provide necessary,
,accurate,and timely meteorological information
in support of each warning. JTWC relies
primarily on three reconnaissance platforms:
aircraft, satellite, and radar. In data
rich areas synoptic data are also used to
supplement the above. Optimum utilization of
all available reconnaissance resources is
obtained through the Selective Reconnaissance
program (SRP); various factors are considered
in selecting a specific reconnaissance platform
including capabilities and limitations, and
the tropical cyclone’s threat to life/property
afloat and ashore. A summary of reconnais-
sance fixes received during 1982 is included
in Section 6 of this Chapter.

2. RECONNAISSANCE AVAILABILITY

a. Aircraft

Aircraft weather reconnaissance in
the JTWC area of responsibility is performed
by the 54th weather Reconnaissance Squadron
(54th WRS) located at Andersen Air Force
Base, Guam. The 54th KRS is presently
equipped with six WC-130 aircraft and, from
July through October, is augmented by the
53rd WRS from Keesler Air Force Base,
Mississippi, bringing the total number of
available aircraft to nine. The JTWC
reconnaissance requirements, provided daily
throughout the year to the Tropical Cyclone
Aircraft Reconnaissance Coordinator (TCARC),
include system(s) to be fixed, fix times, and
forecast positions for each fix. The following
priorities are utilized in acquiring
meteorological data from reconnaissance
aircraft in the western North Pacific area in
accordance with CINCPACINST 3140.1 (series):

(1) Investigative flights and
vortex or center fixes.

(2) Synoptic data acquisition
in support of tropical cyclone warnings.

(3) Supplementary fixes on
tropical cyclones.

As in previous years, aircraft reconnais-
sance provided direct measurements of height,
temperature, flight-level winds, sea level
pressure, estimated surface wind (when
observable), and numerous additional para-
meters. The meteorological data are gathered
by the Aerial Reconnaissance Weather Officers
(ARWO) and dropsonde operators of Detachment
4, Hq AWS, who fly with the 54th WRS. These
data provide the Typhoon Duty Officer (TDO)
with indications of changing tropical cyclone
characteristics, radii of associated winds,
and current tropical cyclone position and
intensity. Another important aspect is the
availability of the data for research on
tropical cyclone analysis and forecasting.

b. Satellite

Satellite fixes from USAF/USN ground
sites and USN ships provide day and night

coveraqc in the JTWC area of responsibility.
Interp~etation of this satellite imagery
provides tropical cyclone positions and
e$rimates of current and forecast inter.sities
through the Dvorak technique (for daytime
[asses).

c. Radar

Land radar provides positioning data on
well developed tro~ical cyclones when in the
proximity (usually within 175 nm (324 km)) of
the radar sites In the Philippines, Taiwan,
Hong Kong, Japan, South Korea, Kwajalein, and
Guam.

d. Synoptic

In 1982 JTWC also determined tropical
cyclone positions based on the analys~s of the
surface/gradient level synoptic data. These
positions were helpful in situations where
the vertical structure of the tropical cyclone
uas weak or accurate surface positionsfrom
aircraft were not available due to flight
restrictions.

3. &CMR@aaFR ECONNAISSANCE

During the 1982 tropical sea~on, the
JTWC levied 276 vortex fixes and 50 investi-
gative missions of which 17 were flown into
disturbances which did not develop. In
addition to the levied fixes, 180 supplemental
fixes were also obtained. The average vector
error for all aircraft fixes received at the
JTWC during 1982 was 11 nm (20 km).

Aircraft reconnaissance effectiveness is
summarized in Table 2-1 using the criteria as
set forth in CINCPACINST 3140.1 (series).

TASLE2-1. AIRCRAFTRECONNAISSANCEEFFECTIVENESS

EFFECT3NSNESS
NUMBEROF
LEVIEDFIXES PERCENT

COMPLETEDON TIMs 239 86.5
EARLY 2.2
LATE 1: 5.1
MISSED 17 6.2

TOTAL 276 100.0

LEVIEDVS. MISSEDFIXES

LEVIED MISSED PERCRN’I
AVERAGE1965-1970 507 10 2.0

1971 802 61 7.6
1972 624 126 20.2
1973 227 13
1974 358 30
1975 217
1976 317 1:
1977 203
1978 290

3
2

5.7
8.4
3.2
3.5
1.5
0.7

1979 289 14 4.8
1980 213 4 1.9
1981 201 3 1.5
1982 276 17 6.2
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4. SATELLITE RECONNAISSANCE SUMMARY

The Air Force provides satellite
reconnaissance sup?ort to JTWC using imagery
from a variety of spacecraft. The tropical
cyclone satellite surveillance network
consists of both tactical and centralized
facilities. Tactical DMSP sites are located
at Nimitz Hill, Guam; Clark AB, Republic of
the Philippines; Kadena AB, Japan; Osan
AB , Korea; and Hickam AFB, Hawaii. These
sites provide a combined coverage that
includes most of the JTWC area of responsi-
bility in the western North Pacific from near
the dateline westward to the Malay Peninsula.
The Naval Oceanography Command Detachment,
Diego Garciar provides NOAA polar-orbiting
coverage in the central South Indian Ocean;
this reconnaissance supplements the Air
Force Global Weather Central (AFGWC) support
in this data sparse region.

AFGWC, located at Offutt AFB, Nebraska,
is the centralized member of the tropical
ayclone satellite surveillance network. In
support to JTWC, AFGWC processes imagery
from D!4SPand NOAA spacecraft. Imagery
processed at APGWC is recorded on-board
the spacecraft as it passes over the earth.
Laber, these data are downlinked to AFGWC
via a network of command/readout sites and
communications satellites. This enables
AFGWC to obtain the coverage necessary to
fix all tropical systems of interest to
JTWC . AFGWC has the primary responsibility
to provide tropical cyclone surveillance over
the entire Indian Ocean and portions of the
western North Pacific on both sides of the
dateline. Additionally, AFGWC can be tasked
to provide tropical cyclone positions in the
western North Pacific and South Pacific as
backup to coverage routinely available in
those regions.

The hub of the network is Det 1, lWW,
colocated with tiTTWCon Nimitz Hill, Guam.
Based on available’satellite coverage, Det 1
coordinates satellite reconnaissance require-
ments with JTWC and tasks the individual
network sitee for the necessary tropical
cyclone fixes. Therefore, when a position
from a polar-orbiting satellite is required
as the basis for a warning, called a “levied
fix”, a dual-site tasking concept is applied.
Under this concept, two sites are tasked to
fix the tropical cyclone from the same satel-
lite pass. This provides the necessary
redundancy to virtually guarantee JTWC a
successful satellite fix on the tropical
cyclone. Using this dual-site concept, the
satellite reconnaissance network is capable
of meeting all of JTWC’S levied satellite fix
requirements. Dual-site tasking can also be
applied in portions of the North Indian Ocean
by tasking AFGWC and the Navy site at Diego
Zarcia.

The network provides JTWC with several
products and services. The main service is
one of surveillance. Etch site reviews its
daily satellite coverage for indications of
tropical cyclone development. If an area
exhibits the potential for development, JTWC
is notified. Once JTWC issues either a
formation alert or warning, the network is
tasked to provide three products: tropical
cyclone positions, intensity estimates, and
24-hour intensity forecasts. Satellite
tropical cyclone positions are assigned
position code numbers (PCN) depending on the
availability of geography for precise gridding
and the degree of organization of the tropical
cyclone’s circulation center (Table 2-2).
During 1982, the network provided JTWC with
a total of 2026 satellite fixes on tropical
systems in the western North Pacific. Another
146 were made for tropical systems in the
North Indian Ocean. A comparison of those
fixes made on numbered tropical cyclones in
the western North Pacific with their
corresponding JTWC best track positions is
shown in Table 2-3. Estimates of the tropical
cyclone’s current intensity and a 24-hour
intensity forecast are made once each day by
applying the Dvorak technique (NOAA Technical
Memorandum NESS 45 as revised) to daylight
visual data.

The availability of polar-orbiting
meteorological satellites declined again in
1982, after an improvement in 1981. At the
beginning of 1982, there were three polar-
orbiting satellites available; F-3 (FTV
14537) with limited coverage and availa-
bility, and NOAA 6 and 7 which were functioning
normally. In February, NOAA 6 developed
scanning problems and provided very little
imagery data except for brief periods
through most of the 1982 season. In November,
the problem was corrected and NOAA 6 began
functioning normally once again. NOAA 7,
with nearly 8,000 orbits at the end of
1982, provided excellent data throughout the
year and served as the network’s primary
reconnaissance satellite. A DMSP spacecraft,
F-6 (FTV 17540), was launched on 20 December
and is expected to be operational in January,
1983. F-6 replaces F-3 and may become the
network’s primary reconnaissance satellite in
1983. The outlook for 1983 looks even better,
with projected launches of NOAA-E in February
and F-7 in the latter part of the year.

‘ABLE 2-2. POSITION CODE NUMBERS

‘CN METHOD OF CENTER DETERMINATION/GRIDDING—

1 EYE/GEOGRAPHY
2 EYE/EPHEMERIS

3 WELL DEFINED CC/GEOGRAPHY
4 WELL DEFINED CC/EPHEMERIS

5 POORLY DEFINED CC/GEOGRAPHY
6 POORLY DEFINED CC/EPHEMERIS

CC = Circulation Center
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TABLE 2-3. NEAN DEVIATION (NM) OF ALL SATELLITE DERIVED TROPICAL
CYCLONE POSITIONS FROM THE JTWC BEST TRACK POSITIONS.

NUMBER OF CASES (IN PARENTHESES).

WESTERN NORTH

1974-1981 AVERAGE

(ALL SITES)

13.7 (428)
17.9 ( 85)

19.5 (652)
24.4 (120)

36.6 (1514)
44.1 (317)

14.4 (513)

20.4 (772)

37.9 (1831)

PACIFIC OCEAN

1982

(ALL SITES)

12.9 (109)
11.5 (291)

16.8 (113)
15.7 (293)

32.3 (325)
32.8 (732)

11.9 (400)

16.0 (406)

32.6 (1057)

NORTH INDIAN OCEAN

1980-1981 AVERAGE 1982

(ALL SITES) (ALL SITES)

17.0 ( 9) 15.4 (18)
9.5 ( 2) 8.5 ( 2)

29.7 ( 6) 15.8 ( 3)
( o) 19.1 ( 3)

32.0 (22) 33.3 (43)
37.0 (33) 33.6 (31)

15.6 (11) 14.7 (20)

29.7 ( 6) 17.5 ( 6)

35.0 (55) 33.4 (74)

Besides fixes from the network, JTWC
also received satellite-derived tropical
cyclone positions from several secondary
sources during 1982. These included: U.S.
Navy ships equipped for direct readout; the
National Environmental Satellite Service
(NESS) using NOAA and GOES data; and the
Naval Polar Oceanography Center, Suitland,
Maryland using stored DMSP and NOAA data.
Fixes from these secondary sources are not
included in the network statistics.

5. RADAR RECONNAISSANCE SUMMARY

Eighteen of the 28 significant tropical
cyclones occurring over the western North
Pacific during 1982 passed within range of
land based radars with sufficient cloud
pattern organization to be fixed. The hourly
and oftentimes, half-hourly land radar fixes
that were obtained and transmitted to JTWC
totaled 475.

The WMO radar code defines three
categories of accuracy: good (within 10 km
(5 rim)),fair (within 10 to 30 km (5 to 16 rim)),
and poor (within 30 to 50 km (16 to 23 rim)).
‘his year, 475 radar fixes were coded in this
manner; 243 were good, 145 fair, and 87 poor.
Compared to the JTWC best track, the mean
vector deviation for land radar sites was
16 nm (30 km). Excellent support through
timely and accurate radar fix positioning
allowed JTWC to track and foreca9t tropical
cyclone movement through even the most
difficult and erratic tracks.

No radar fixes were made by reconnaissance
aircraft during the 1982 tropical cyclone
season in the western North Pacific area and,
as in previous years, no radar reports were
received on North Indian Ocean tropical
cyclones.

6. TROPICAL CYCLONE FIX DATA

A total of 2970 fixes on 28 western North
Pacific tropical cyclones and 127 fixes on
five North Indian Ocean tropical cyclones
were received at JTWC. Table 2-4, Fix
Platform Summary, delineates the number of
fixes per platform for each individual
tropical cyclone. Season totals and
percentages are also indicated.

Annex A includes individual fix data for
each tropical cyclone. Fix data are divided
into four categories: Satellite, Aircraft,
Radar, and Synoptic. Those fixes labelled
with an asterisk (*) were determined to be
unrepresentative of the surface center and
were not used in determining the best tracks.
Within each category, the first three columns
are as follows:

FIX NO. - Sequential fix number

TIME (Z) - GMT time in day,
and minutes

FIX POSITION - Latitude and
to the nearest tenth of a degree

Depending upon the category, the
of the format varies as follows:

hours

longitude

remainder

a. Satellite

(1) ACCRY - Position Code Number
(PCN) is used to indicate the accuracy of
the fix positon. A “l” indicates relatively
high accuracy and a “6” relatively low
accuracy.

(2) DVORAK CODE - Intensity evalua-
tion and trend utilizing visual satellite
data (Figure 2-1, Table 2-5). (For specifics,
refer to NOAA TM; NESS-45)

(3) COWNTS - For explanation of
Skioreviations,see Appendix I.

(4) SITE - ICAO call sign of the
specific satellite tracking station.

b. Aircraft

(1) FLT LVL - The constant pressure
surface level, in millibars or altitude, in
feet, maintained during the penetration. The
normal level flown in developed tropical
cyclones, due to turbulence factors, is 700 mb.
Low-level missions are normally flown at
1500 ft (457 m).

(2) 700 MB HGT - Minimum height of
the 700 mb pressure surface within the
vortex recorded in meters.
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TABLE 2-4. FIX PLATFORM SUMNA.RYFOR 198?

FIX PLATFORN SUMMARY

WESTERN NORTH PACIFIC AIRCRAFT SATELLITE RADAR SYNOPTIC TOTAL

TS MAMIE 7 68 3 .. 78
TY NELSON 25 105 11 -- 141
TY ODESSA 15 55 .- -- 70
TY PAT 16 52 6 1
TY RUBY

75
15 63 -- -- 78

TS TESS -- 40 -- 8
TS SKIP 4

48
25 -- 1 30

TS VAL 2 14 -- 4 20
TS WINONA 16 86 92 3 197
TY ANDY 11 72 14 -- 97
STY BESS 30 101 4 4 139
TY CECIL 16 82 38 7 143
TY DOT 23 66 3 2 94
TY ELLIS 24 87 64 3 178
TY FAYE 27 133 41 3 204
TY GORDON 36 90 -- -- 126
TS HOPE 1 2 4 33
TY IRVING 13 1:$ 59 7 188
TY JUDY 26 68 10 5 109
TY KEN 33 84 32 3 152
TS LOLA -- 28 -- -- 28
TD 22 2 10 -- -- 12
STY NAC 32 73 35 -- 140
TY NANCY 19 80 14 2 115
TD 25 1 15 -- -- 16
TY OWEN 27 128 -- -- 15s
TY PANELA 44 160 22 3 229
TY ROGER 3 44 25 3 75

-------------------------------------------------------------------------------------

TOTAL 468 1964 475 63 2970

% OF TOTAL
NR OF FIXES 15.8 66.1 16.0 2.1 100.0

INDIAN OCEAN SATELLITE SYNOPTIC TOTAL

TC 20-82 46 -- 46
TC 22-82 31 -- 31
TC 23-82 29 -- 29
TC 24-82 6 1 7
TC 25-82 10 4 14

-------------------------------------------------------------------------------------

TOTAL 122 5 127

% OF TOTAL
NR OF FIXES 96.1 3.9 100.0
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TABLE 2-5. MAXIMUM SUSTAINED WIND .5pEED (KT)
AS A FUNCTION OF DVORAK CI & FI
(CURRENT & FORECAST INTENSITY)
NUMBER AND MINIMUM SEA LEVEL
PRXSSURE (MSLP)

TROPICAL CYCLONE WIND MSLP
INTENSITY NUMBER SPEED (NW PACIFIC)

1.0 25 --

1.5 25 --

2.0 30 1003
2.5 35 999
3.0 45 994
3.5 55 988
4.0 65 981
4.5 77 973
5.0 90 964
5.5 102 954
6.0 115 942
6.5 127 929
7.0 140 915
7.5 155 900
8.0 170 884

(3) OBS MSLP - If the surface
center can be visually detected (e.g., in the
eye), the minimum sea-level pressure is
obtained by a dropsonde released above the
surface vortex center. If the fix is made
at the 1500-foot level, the sea level
pressure is extrapolated from that level.

(4) MAX-SFC-WND - The maximum
surface wind (knots) is an estimate made by
the ARWO based on sea state. This observation
is limited to the region of the flight path
and may not be representative of the entire
tropical cyclone. Availability of data is
also dependent upon the absence of undercast
conditions and the presence of adequate
illumination. The positions of the maximum
flight level wind and the maximum observed
surface wind do not necessarily coincide.

(5) MAX-FLT-LVL-WND - Wind speed
(knots) at flight level is measured by the
AN/APN 147 doppler raclarsystem aboard the
WC-130 aircraft. Values entered in this
category represent the maximum wind measured
prior to obtaining a scheduled fix. This
measurement may not represent the maximum
flight level wind associated with the tropical
cyclone because the aircraft only samples
those portions of the tropical cyclone along
the flight path. In many instances, the
flight path is through the weak sector of
the tropical cyclone. In areas of heavy
rainfall, the doppler radar may track energy
reflected from precipitation rather than from
the sea surface, thus, preventing accurate
wind speed measurement. In obvious cases,
such erroneous wind data will not be reported.
In addition, the doppler radar systen on the
WC-130 restricts wind measurements to drift
angles less than or equal to 27 degrees if
the wind is normal (perpendicular) to the
aircraft heading.

(6) ACCRY - Fix position accuracy.
Both navigational (OMEGA and LORAN) and
meteorological (by the ARWO) estimates are
given in nautical miles.

(7) EYE SHAPE - Geometrical
representation of the eye based on the aircraft
radar presentation. The eye shape is reported
only if the center is 50 percent or more
surrounded by wall cloud.

(8) EYE DIAM/ORIENTATION - Diameter
of the eye in nautical miles. When an
elliptical eye is present, the lengths of the
major and minor axes and the orientation of
the major axis are respectively listed.
When concentric eye walls are present, each
diameter is listed.

c. Radar

(1) IUiDAR- Specific type of
platform (land, aircraft, or ship) utilized
for fix.

(2) ACCRY - Accuracy of fix
position (good, fair, or poor) as given in
the WMO ground radar weather observation code
(FM20-v).

(3) EYE SHAPE - Geometrical
representation of the eye given in plain
language (circular, elliptical, etc.).

(4) EYE DIAM - Diameter of eye
given in kilometers.

(5) RADOB CODE - Taken directly
from WMO ground weather radar observation
code FM20-v. The first group specifies the
vortex parameters, while the second group
describes the movement of the vortex center.

(6) RADAR POSITION - Latitude and
longitude of tracking station given in tenths
of a degree.

(7) SITE - WMO station number of
the specific tracking station.
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CHAPTER Ill - SUMMARY OF TROPICAL CYCLONES

1. WESTERN N,ORTH PACIFIC TROPICAL CYCLONES

During 1982, the wester~ North Pacific
experienced the fourth consecutive year of
below average tropical cyclone activity.
Twenty-eight tropical cyclones occurred in
1982, three and one-half less than the annual
average. Only two significant tropical
cyclones failed to develop beyond the
trop~cal depression (TD) stage and seven
tropical storms (TS) failed to reach typhoon
intensity. Of the 19 tropical cyclones
that developed to typhoon (TY) intensity
(the highest frequency since 1972), only two
reached the 130 kt (67 m/see) intensity
necessary to be classified as super typhoons
(STY). In the western North Pacific, tropical
cyclones reaching tropical storm intensity
or greater are assigned names in alphabetical

order from a list of alternating male/
female names (refer to Appendix 3).
Table 3-1 provides a summary of key
statistics for western North Pacific
tropical cyclones. Each tropical cyclone’s
maximum surface winds (in knots) and
minimum observed sea level pressure (in
millibars) were obtained from best estimates
based on all available data. The distance
traveled (in nautical miles) was calculated
from the JTWC official best tracks (see
Annex A).

Table 3-2 through 3-5 provide furtlner
information on the monthly distribution of
tropical cyclones and statistics on Tropical
Cyclone Formation >.lertsand Warnings.

ABLE 3-1. WESTERN NORTH PACIFIC

982 SIGNIFICANT TROPICAL CYCLONES

CALENDAR NUMBER OF WIXINUM BEST TRACK
DAYS OF WA8NINGS SURFACE OBSERVED DISTANCE

ROPICAL CYCLONE PER1OD OF WARNING WARNING ISSUSD WIND (KT) MSLP (ME) TRAVELED (NM)

01 TS MAMIE 16MAR-24NAR 9 35 60 990 2733

02 TY NELSON 3.9kuis- lAPR 14 53 105 934 3063

03 TY ODESSA 29MAR- 4APR 7 25 75 964 1528

04 TY PAT 17 NAY - 23 MAY 7 24 105 947 1994

05 TY RUBY 21 JUN - 27 JUN 7 25 75 970 2173

06 TS TESS 29 JUN - 2 JUL 4 14 35 999 585

07 TS SKIP 30 JUN - 1 JUL 2 8 50 991 1197

28 TS VAL 3JuL- 4JUL 2 7 55 987 867

)9 TS WINONA 12 JUL - 17 JUL 6 22 55 985 1486

10 TY ANDY 22 JUL - 30 JUL 9 32 120 920 2072

11 STY BESS 22 JUL - 2 AUG 12 43 140 901 2811

12 TY CECIL 5 AuG - 14 AUG 10 39 125 914 1665

13 TY DOT 9 AUG - 15 AUG 7 27 80 960 2435

14 TY ELLIS 18 AUG - 27 AUG 10 36 125 913 2640

15 TY FAYE 21 AUG - 3 SEP 14 50 90 960 2454

16 TY GORDON 27 AUG - 5 SEP 10 38 100 944 2014

17 TS HOPE 4 SEP - 6 SEP 3 10 60 979 630

18 TY IRVING 5 SEP - 16 SEP 12 44 90 952 1778

19 TY JUDY 5 SEP - 12 SEP B 29 90 953 2133

20 TY KEN 16 SEP - 25 SEP 10 37 110 936 1647

21 TS LOLA 16 SEP - 19 SEP 4 12 50 993 1424

22 TD 22 21 SEP - 22 SEP 2 5 30 1001 2s2

23 STY MAC 10CT - 90CT 9 32 140 895 2287

24 TY NANCY 11.OCT - 18 OCT 8 29 115 926 2400

25 TD 25 15 OCT - 16 OCT 2 5 20 1002 228

26 TY OWEN 15 OCT - 27 OCT*** 12 40 105 939 3604

27 TY PAt4sLA 24 NOV - 9 DEC 16 60 100 940 4291

28 TY ROGER 8 DEC - 10 DEC 3 12 65 9s5 906

1982 TOTALS: 150* 793**

● OVERLAPPING DAYS INCLUDED ONLY ONCE IN SUM
● * IN ADDITION. 17 AMENDED WARNINGS WERE ISSUED DURING 1982

● ** NO WARNINGS WERE ISSVED FOR TY OWEN ON 23 OCTOBER
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TABLE 3-2.

WESTERN 1982 SIGNIFICANT TROPICAL CYCLONES

NORTH PACIFIC (1959-1981)
JAN FEB NAR APR HAY JUN JUL AUG SEP OCT ~ ~ TOTAL AVERAGE CASES—— —. —— __ __

TROPICAL
DEPRESSIONS 000000 001100 2 4.0 91
TROPICAL STORMS O 010022 02000 7 9.8 225
TYPHOONS o 020112 5331119 17.8 409

ALL TROPICAL
CYCLONES 003013 456411 28 31.5 725

1959-1981 PREVIOUS

AVE~GE .6 .3 .7 1.0 1.4 2.0 5.0 6.3 5.9 4.4 2.7 1.4 31.5 23-yEAR

CASES 13 8 15 22 32 45 115 144 136 101 62 32 725 HISTORY

FORMATION ALERTS: 26 of 36 Formation Alert Eve:ltsdeveloped into significant tropical
cyclones. Tropical.Cyclone Formation Alerts were issued for all but
two of the significant tropical cyclones that develope~ during 1982.

WARNINGS: Number of warning days: 150

Number of warning days with
two tropical cyclones in region: 56

Number of warning days with three
or more tropical cyclones in region: 6

TABLE 3-3.

FREQUENCY OF TYPHOONS BY MONTH AND YEAR

YEAR JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV DEC TOTAL—— —— —— —— —— ——
(1945-1958)
AVERAGE .4 .1 .3 .4 .7 1.1 2.0 2.9 3.2 2.4 2.0 .9 16.3

1959 000100 153322 17
1960 000 022804 11 19
1961 001 :21335 311 20
1962 000120 572430 24
1963 000 1 333402 19
1964 000 :2 :63534 1 26

1965 100122 4352 0 21
1966 000121 3642 :1 20
1967 001101 3443:0 20
1968 000111 1435 0 20
1969 1001OO 232310 13
1970 010001 042310 12

1971 000312 635310 24
1972 100 144342 2 22
1973 000 : :04224 oo 12
1974 000012 123420 14
1975 1000Oo 134320 15
1976 100122 214110 15

1977 0000oo 30232; 11
1978 OOO1OO 32432 15
1979 IOI1OO 22321: 14
1980 OOO020 32521 15
1981 001002 224 122 16
1982 002011 253311 19

(1959-1982)
AVERAGE .3 .04 .3 .6 .9 1.0 2.8 3.4 3.3 3.0 1.6 .7 17.8

CASES 6 1 6 15 20 23 66 81 80 72 38 15 423
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TABLE 3-4.

FREQUENCY OF TROPICAL STORMS AND TYPHOONS BY MONTH AND YEAR

YEAR

(1945-1958)
AVERAGE

1959
1960
1961
1962
1963
1964

1965
1966
1967
1968
1969
1970

1971
1972
1973
1974
1975
1976

1977
1978
1979
1980
1981
1982

(1959-1982)
AVERAGE

CASES

JAN—

.4

0
0
1
0
0
0

2
0
1
0
1
0

1
1
0
1
1
1

0
1
1
0
0
0

.5

12

FEB—

.1

;
1
1
0
0

2
0
0
0
0
1

0
0
0
0
0
1

0
0
0
0
0
0

.3

7

NAR—

.4

1
0
1
0
0
0

1
0
2
0
1
0

1
0
0
1
0
0

1
0
1
0
1
3

.6

14

APR—

.5

1
1
1
1
1
0

1
1
1
1
1
0

3
0
0

;
2

0
1

i
2
0

.9

21

MAY—

.8

0
1
3
2
1
2

2
2
1
1
0
0

4
1
0
1
0
2

0
0
1
4
0
1

1.2

29

JUN—

1.3

0
3
2
0
3
2

3
1
1
1
0
2

2
3
0
4
0
2

1
3
0
1
2
3

1.6

JUL—

3.0

3
3
5
6
4
7

5
5
6
3
3
2

8
6
7
4
2
4

4

:
4
5
4

4.5

AUG—

3.9

6
10
4
7
3
9

6
8
8
8
4
6

4
5
5
5
4
4

1
7
2
2
7
5

5.4

SEP—

4.1

6

:
3
5
7

7
7
7
3
3
4

6
4
2
5
5
5

5
5
7
6
4
5

5.0

39 108 130 120

OCT—

3.3

4
4
5
5
5
6

2
3
4
6
3
5

4
5
4
4
5
1

4
4
3
4
2
3

4.0

95

NOV—

2.7

2
1
1
3
0
6

2
2
3
4
2
4

2
2
3
4
3
1

2
3
2

:
1

2.4

57

DEC—

1.1

2
1
1
2
3
1

1
1
1
0
1
0

0
3
0
2
0
2

1
0
2
1
2
1

1.2

28

TOTAL

21.6

26
27
31
30
25
40

34
30
35
27
19
24

35
30
21
32
20
25

19
28
24
24
28
26

27.5

660

l!ABLE3-5.

FORMATION ALERT SUMMARY

NESTERN NORTH PACIFIC

YEAR

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

(1972-1982)
AVERAGE

NUMBER
OF ALERT
SYSTEM

41

26

35

34

34

26

32

27

37

29

36

32.5

ALERT SYSTEMS
WHICH BECANB

NUMBERED
TROPICAL CYCLONES

29

22

30

25

25

20

27

23

28

28

26

25.7

TOTAL
NUMBERED
TROPICAL
CYCLONES

32

23

36

25

25

21

32

28

28

29

28

27.9

DEVELOPMENT
RATE

71%

85%

86%

74%

74%

77%

84%

85%

76%

97%

72%

79%
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TROPICAL STORM MAMIE (01)

Tropical Storm Mamie, the first tropical
cyclone of the season, developed from an area
of active convection which was first sighted
on 7 March, near 150E and just south of the
equator (Figure 3-01-1). During the next
five days, this convective area was observed
migrating northward as the near-equatorial
trough set up south of 05N. By 12 March,
the convective organization was sufficient
to warrant discussion in the Significant
Tropical Weather Advisory (ABEH PGTW). On
14 March, the first satellite fix located
the developing disturbance approximately
104 nm (193 km) east-southeast of Truk Atoll
(WMo 91344). As the disturbance tracked
westward and was followed on satellite
imagery, the available synoptic data indi-

cated a relatively weak wind field with
surface pressures near normal (1010 rob).
However, because satellite imagery showed
continued convective organization, a recon-
naissance aircraft was sent on an investiga-
tive mission which proved to be very
enlightening. Upon receipt of observed
winds of 50 kt (26 m/see) and evidence of a
closed circulation from the reconnaissance
data, the first warning on Tropical Storm
Mamie was issued immediately (1606002).
Mamie’s intensities up to that point can
only be extrapolated backwards; however,
further intensification was very slow with
the maximum intensity of 60 kt (31 m/see)
reached shortly before making landfall on
Mindanao on 19 March.

F.ig(.uw3-01-1. &Zt_L fiqWuj b}:OCOhW U.UflOf
mnvwtion Aow% of tie eIWUZOZ which migmted notih-
u.tmdand wentua.Uq becomeoAAoeAtedwiththe
deue.tojmeti ad TtLop.icalStem Manic,070430ZMoJLch
(NOAA7 u.imuat-imacjerq).

From the first satellite fix to landfall
on Mindanao, Mamie tracked westward a10n9
the southern periphery of a strong sub-
tropical ridge (Figure 3-01-2). During this
period, had it not been for satellite
surveillance, Mamie may well have gone
undetected until initial casualty reports
were received from Mindanao (approximately
40 persons dead and extensive property and
crop damage). Aside from winds received
“fromthe reconnaissance aircraft missions,

no other surface observations were received
which indicated a well-organized circu-
lation. Even upcm landfall, Mamie was not
detectable from the observations of local
repOrting stations. Fortunately, given
Mamie’s track and compact circulation
(less than 90 nm (167 km)), both satellite
and aircraft reconnaissance platforms were
available and Msmie was tracked and moni-
tored despite the paucity of reporting
stations and ships in the Philippine Sea.

19





On the second, and on subsequent recon-
naissance aircraft missions, the Aerial
Reconnaissance Weather Officers (ARWOS)
observed an eyewall which was restricted to
the lower levels. (Maximum observed height
of the eyewall was near 10,000 ft (3048 m)).
Due to Mamie’s compactness and increasing
vertical wind shear in the mid- and upper-
tropospheric levels, the eyewall did not
fully develop and extend to heights that
could be observed on satellite imagery.
This failure to develop in the vertical
contributed to Mamie not reaching typhoon
strength.

After tracking across the northern
portion of Mindanao, Msmie entered the Sulu
Sea with winds of 40 kt (21 m/see) and was
unable to reintensify despite surface condi-
tions which were generally favorable for
reintensification. On 21 March, as Mamie
reached the South China Sea, a weakness in
the subtropical ridge allowed a more north-
westward track which was maintained until
approximately 2300002, when the ridge
strengthened and Mamie resumed a westward
movement. At 2412002, Mamie made final
landfall near Nha Trang, Vietnam and then
dissipated in the mountainous region to the
west.
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TYPHOON NELSON (02)

Typhoon Nelson was the second of three
early season tropical cyclones in the west-
ern North Pacific which formed at very low
latitudes southeast of Guam. Nelson,
similar to Mamie (01), was a well-behaved
tropical cyclone which developed and
tracked westward, south of a strong mid-
tropospheric ridge (centered near 15N
150E and extending west-northwest to~iard
Taiwan) .

In the initial stages of development,
Nelson intensified rapidly from a weak
tropical disturbance to a full-fledged
tropical storm. In fact, the Tropical
Cyclone Formation Alert, which was issued
just 10 hours before the first warning, was
preceded and followed by satellite fixes
(1809002 and 1818002) which described very
little convective organization. However, at
1906152, a reconnaissance aircraft reported
flight level (1500 ft (457 m)) winds of 66
kt (34 m/see), surface winds of 50 kt (26
m/see), and an extrapolated sea level
pressure of 993 mb.

Nelson’s rapid development was in
response to a very strong divergence field
in the upper-troposphere located over the
cyclone, where a 40 to 60 kt (21 to 31m/eec)
easterly jet branched to the northwest and
southwest. However, while these strong
easterlies remained near Nelson, further
development was limited to minimal typhoon
strength. During this entire period, Nelson
moved rapidly westward at speeds reaching
18 kt (33 km/hr) on 22 April, after which a
gradual slowing in forward speeds and fur-
ther intensification followed. After main-
taining intensities between 60 and 70 kt
(31 to 36 m/see) for 60 hours, a change in
the upper air patterns allowed Nelson to
deepen rapidly, reaching 100 kt (51 m/see)
within 24 hours.

At 231200Z, while Nelson was moving
away from the westernmost extent of the
upper-tropospheric ridge (Figure 3-02-1),
nearby westerlies aloft provided a strong
outflow channel to the north and northeast.

.W .Ywd-LLf M-rc
I 1. 1(.

.1
J.

low -05. 1?7 ,,5. 12P ,25< 13!7 ,35- 14P t45- SO. 155- lGG-

F.igute3-02-1. 200mb UMU-!YAAat 2312002kkuLch.
NoZeTgphoon NetAon’A po&itionjubtwebt04 de
LoeA@tnmoAtpohtion06 the.aidge and the pxe.henceof
a webttig cut’wn.tbevendegaeu now% which will
pzovide agood out@wchannU.
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Figlule3-02-2. 200mb andybh at 2400002M&7.ch.
Uith.in12 hoWIAan appteciabllCkangcl% .t& uppVl-
zlopohpkdc level.4h aUnuWl the ~omnationod an
anticydonea.Lo&tond the b~gi.nning04 the good
Ou.qzowChatvldintotic aJs&tVLP-A.

As this occurred, an upper-level anticyclone
was established (Figure 3-02-2) and intensi-
fied over Nelson; concurrently, Nelson
responded and reached a maximum intensity of
105 kt (54 m/see) at 2512002 (Figure 3-02-3).

On 27 March, a much weakened Tropical
Storm Nelson entered the South China Sea
after navigating through the south-central
Philippines. On 28 March, Nelson briefly
reintensified before weakening under the
influence of vertical wind shear. Until

2912002, the presence of a 500 mb short wave
trough north of Nelson provided a favorable
Opportunity for recurvature toward the
northeast. However, Nelson was quickly
sheared and the low-level center meandered
westward and eventually dissipated four days
later. The fifty-third and final warning
was issued at O1OOOOZ April for Tropical
Depression 02 (Nelson), approximately 240 nm
(444 km) east of Nha Trang, Vietnam, near to
the location where Tropical Storm Mamie (01)
had made landfall one week earlier.
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TTPHCION ODESSA (03),

March is normally a relatively quiet
month in the tropical western North Pacific,
producing on the average less than one
tropical cyclone per year. Narch 1982 was
‘quite the contrary, with the genesis of
three tropical cyclones taking place within
a period of 13 days; 1967 was the most
recent year with more than one tropical
cyclone during March. Typhoon Nelson (02)
and the subject of this report, Typhoon
Odessa represent only the fifth and sixth
typhoons to occur in March since the JTWC
was established in 1959.

Just as March was a unique month in the
level of tropical cyclone activity, Odessa
was unique among the three tropical cyclones.
As illustrated in Figure 3-03-1, tropical
cyclones which develop near 160E tend to
follow one of two climatological tracks:
60 percent move in a generally westward
direction and 40 percent move in a generally
northward direction. Although both Tropical
Storm Mamie (01) and Typhoon Nelson (02)
moved westward from this genesis area,
Odessa’s track defied climatology as it moved
both eastward and westward across the area
shown for northward-moving tropical cyclones.

F.@wu?3-03-1.Match TyphoonCUmatologyTtackb
[~k!lJSPe&f&StudY705-8Mmch 7970)

Typhoon Odessa was initially detected
as an area of loosely organized convection
near 2N 159E on 26 March. In the following
three days, a cloud system center emerged
from these low-latitudes and moved north-
westward. A Tropical Cyclone Formation Alert
was issued at 290400z upon receipt of
reconnaissance aircraft data which indicated
that a closed circulation had developed. As
subsequent aircraft data and satellite imagery
became available, it was evident that the
circulation had rapidly organized and thus,
at 290741Z, the initial warning was issued
for Odessa with maximum surface winds of
35 kt (18 m/see)

Much of the remaining discussion will
concentrate on the meteorological factors
which influenced Odessats atypical track.
To facilitate this discussion, Odessa’s best
track has been divided into four segments
(Figure 3-03-2) representing the different
track directions of the tropical cyclone.
Each of these segments can be explained
quite well in post-analysis when large-
scale changes in the mid-latitudes at
distances 600 to 1200 nm (1111 km to
2222 km) from Odessa are considered.

,:.

t ‘t + t t t“

F.igwte3-03-2. Typhoon Odeb4a’b bebt.txach
.iUubtkzting the ~owt b6?.gMti 06 Odebba’b
I%2ek CM &b ULbbSd in .I%e~eXX.
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(which had stalled near 175E). To this
uoint, Odessa had maintained an intensity
near 50 kt (26 m/see) as westerlies restricted
the development of the cyclone’s circulation.
With the subtropical ridge in place, Odessa
was able to develop a closed circulation
in the mid-tropospheric levels and a
noticeable intensification trend beqan which
culminated with a peak intensity of 75 kt
(39 m/see) at 030000Z (Figure 3-03-4 shows
Odessa just prior to reaching typhoon
strength).

,Justas Odessa reached maximum
intensity, the last ma-jor directional change

commenced. On 3 April, Odessa was approaching
a break in the subtropical ridge, along
158E. Forecasts described a track northward
around the ridge axis and then northeastward
toward fiake Island. However, strong mid-
and upper-level southerly winds moved over
Odessa and a rapid shearinq of the major
convective features to the northeast
followed. At 0308002, a reconnaissance
aircraft located Odessa’s low–level circu-
lation center 90 nm (167 km) southwest of
the closest convective activity. During the
24 hours that followed, Odessa weakened
rapidly and was no longer detectable from
satellite imagery after 0406002.

F.igtie3-03-4.TkopieaLWomn Odtiba, ap~otiatetq
18 hou.u &Oh to Reacting maxhum &tenb.Ltg, At
.thGtime,Odeb~aw apptoxi.ma.ttig90 nm (167km)
wtif o~ Enaoetak AtoU with maximum windb04 60 M
[31m/becl. Mote the c..imub&ti@nenh to the bovlh,
.thae oz-tgina.ted@om TC 17-~2(&?mtie]h the

Sou.themWn&phme. La.tm,nea4030000Z,Se.zn.ie’h
expanbivedevelopmwnZ woutd hvu?aAe the bodk?fzl.q
w~nh mowingtowu,tdOdti~a and aid & the~hem.ing
phoeebh which .&d to Odehba ’b dibbipa.tion. 020425:
Ay-mi-.?(NOAA7 Vibdhklgq).
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TYPHOON PAT (04)

The transition from the winter to the
summer monsoon reqime over the tropical
western North Pacific can vary greatly
from year to year. During this transition
time (March through 14ay),tropical cyclone
activity can be very strong (six in 1980)
or moderate (three in 1981). In May, 1982,
there were several disturbances that
developed in the near-equatorial trough
and then dissipated without producing a
significant tropical cyclone. During the
third week of May, Typhoon Pat developed
and became the only disturbance to reach
warning status in the region between early
April (Typhoon Odessa (03)) and late June
(Typhoon Ruby (05)).

The disturbance that eventually
produced Typhoon Pat was first detected
as a mid-level circulation southwest of
Guam. The 1400002 May 500 mb streamline
analysis depicted a cyclonic circulation
center near 8N 143E. Coincident with the
analysis, satellite imagery indicated an
area of centralized convection associated
with the circulation. A Tropical Cyclone
Formation Alert (TCFA) was issued at
1403052 when evidence of a strong upper-level
circulation center was noticed on satellite

imagery. Aircraft reconnaissance at 1406002
reported no evidence of a surface circulation
but did observe an area of strong low-level
convergence near the convective disturbance.

It wasn’t until the disturbance began
moving out of the near-equatorial trough
that a low-level circulation could be located
by reconnaissance aircraft. On 17 Mayt
another aircraft investigation located
a closed circulation at 1500 ft (472 m) but
surface winds were too light to determine
a surface circulation center. The first
warning on Pat, as Tropical Depression 04,
was issued at 1706002 when sustained
increased convective organization was
observed on satellite imagery.

The forecast movement for the first six
warnings projected Pat to move westward with
passage over the Philippines, south of Luzon.
This scenario was based on the existence of a
mid-level (500 mb) ridge centered over the
western portion of the South China Sea which
was forecast to build eastward thus blockinq
northward movement of Typhoon Pat. During -
the ensuing 24-hour per~od, little change was
evident in the mid-level ridge north and
northwest of Pat (Figure 3-04-1). The

,25.
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F.igwte3-04-1. 500 mbA.tAea&&ana@biA & 1$12002
Maywhi.dt~hotiPo..tjUb~bOUfh o{ an appwwntweakneb~
in J%? bUb.lX.Op&@ h.idge. Them had beenno
aPWetile heti-dti changeboveha 24-hou.tpe,tiod
when Pat buddenty changeddhom a weAaWoJ&movhg-to
nozfhwumi-mov.ing&topi.colcgctone.
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expected building of the ridge had not
materialized; yet until 18 May, Pat persisted
on its westward track. Then abruptly at
180600Z, Pat turned northward and paralleled
the eastern portion of the Philippines for
two days. Aircraft reconnaissance data at
1809492 provided the first indication of a
possible track change, which was later
confirmed by satellite fixes from Detachment
1, lWW, Nimitz Hill, Guam and radar fixes
from Cataduanes Island (WMO 98447). At
190000z, upon evaluation of the fix data and
a reevaluation of the westward track forecast
scenario, J1’WCchanged the forecast track
northward and toward eventual recurvature.
From that point forward, Pat presented no
further track forecasting problems.

Shortly after turning northward, Pat
began to rapidly intensify, aidec?by a
200 mb wind maximum that had moved north of
Pat and had enhanced outflow channels to the
northeast. At 2112002, Typhoon Pat reached
its maximum intensity of 105 kt (54 m/see)
(Figure 3-04-2). This rapid intensification
was not fully anticipated as Pat was forecast
to only attain minimal typhoon strength.
When aircraft reconnaissance data at 192233Z
reported 95 kt (49 m/see) surface winds,
this new information was factored into the

next forecast which then called for Pat to
attain maximum intensity within the ensuing
12 to 18 hours. Fortunately, Pat’s increased
intensity did not bring any destructive winds
to the Philippines, previously hit by Tropical
Storm Mamie (01) and Typhoon Nelson (02),
despite approaches as close as 90 nm
(167 km) to Cataduanes Island and eastern
Luzon.

As Typhoon Pat approached 20N, a track
toward the northeast became increasingly
favorable. In recurvature, Pat began to
accelerate in response to increasing mid-
and upper-level westerly steering currents.
A new method for forecasting the acceleration
of northward-moving tropical cyclones,
developed by JTWC personnel during the past
year, was used to predict the point of
initial acceleration as well as the rate of
acceleration; Typhoon Acceleration Prediction
Technique (TAPT) (Weir, 1982), utilizes 200 mb
analysis data to determine possible future
acceleration. First used on the 1912002
analysis data, TAPT accurately predicted
acceleration to beqin near 19N and gave
excellent guidance on the speed of movement
to 24N, where Pat slowed its forward speed
and weakened from the effects of vertical
wind shear on the system’s organization.

F.igumz3-04-2.TgphoonPat ne.almax-imvm&-teJ!.6i--ty
06 105 k.t (54 m/~ec I, 150 nm (278 km) eaAto6
Luzon,200641ZMay (NOAA7 vi.budimagehy).

32



On 22 May, as Typhoon Pat approached
24tl,a weak frontal system (associated with
an extratropical low east of Japan) was
moving toward Pat and the first indications
of Pat’s eventual transition to an extra-
tropical low were observed. Since 2116002,
there had been a marked decrease in Patfs
deep-layer convection; additionally, aircraft
reconnaissance data at 2209552 indicated that
the central sea level pressure had risen to
988 d. Although observed winds were still
near typhoon strength, the maximum winds were
observed at distances much further from the
center than in previous missions. These

expanding wind radii are frequently associated
with tropical cyclones undergoing extratropical
transition as the cyclone’s energy source
changes from latent heat release to a more
baroclinic process. By 2212002, synoptic data
gave evidence of the incursion of cool, dry
air into Pat’s center and satellite imagery
showed the system merging into a weak frontal
boundary. Transition to an extratropical low
was completed by 2300002 and this low gradually
dissipated during the subsequent 24 hours as
it was drawn into a stronger extratropical
system, east of Japan.
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TYPHOON RUBY (05)

Typhoon Ruby developed from a convective
disturbance which was initially detected
southeast of Guam on 18 June. During the
first ten days of Ruby’s development, its
track and eventual extratropical transition
were dramatically affected by several events
which can be traced to fairly rapid changes
in the upper-tr.oposphere. These events will
be discussed individually as they occurred
during Ruby’s lifespan; however, collectively,
they illustrate the need for a better under-
standing of the upper-troposphere and its
effects on subsequent tropical cyclone
development ar.dmovement.

Satellite imagery, on 18 June, located
a weak convective disturbance 320 nm (593 km)
southeast of Guam. During the next 24 hours,
this disturbance was observed tracking west-
ward to near 145E where it weakened signifi-
cantly while an upper-level anticyclone,
previously supporting the convection,
receded to a position east of 150E. On 20
June, a cloud cluster developed near 9N
141E and continued moving westward, south
of Ulithi Atoll (WNO 91203). A Tropical
Cyclone Formation Alert was issued upon
receipt of Ulithi’s 2006002 surface observa-
tion which reported a six-hour pressure fall

Figune3-05-1. ZIOOOOZJune 1982,200mb b&W.&&2
andybb. Ruby,pod,t.ionedwia%.in afivezgent
4ou#IeA..t.y&P.ow,Wa4 maintaiXng a centmz.twnuatiuc
dtie. To .thenoti,abkoadnotihtiy@wwm
beginningto .G@uenctztheW.iIJL-bfim cnu.ikonmwtt.
Wind&Jeed4(ulCink.noa,
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of 5 mb to 1004 mb, and a windshift from
030 degrees at 20 kt (10 m/see) to 100
degrees at 25 kt (13 m/see).

During the next 42 hours, satellite
imagery and synoptic data indicated very
little westward movement, with the system
moving erratically between Yap and Ulithi.
At 2023392, the first aircraft reconnaissance
mission into the system located a well-
defined, very compact, 995 mb circulation
center 45 nm (83 km) west-southwest of Ulithi.
Based on these data, the first warning was
issued for Tropical Storm Ruby at 21OOOOZ
with a forecast track toward the west-
northwest. This forecast track was based
on a very close agreement in most objective
forecast aids. In fact, only the 700 mb

and 850 mb steering aids, which indicated
south-eastward low-level steering, did not
‘supportthis initial forecast movement.

,?o~ 125- 139 135” 7<Cr

The apparent conflict between low-level and
mid-level steering was seen as a reason for
Ruby’s erratic movement; but at that point,
the long-term potential for a west-northwest-
ward track looked good. At 21083OZ, an
aircraft fix located Ruby 35 nm (65 km)
Scuth of Ulithi; this fix was in good agree-
ment with Ulithi’s 2106OOZ observation.
Unfortunately, the 2106OOZ observation would
be the last received from Clithi for 24 hours.
During the next 18 hours, fix positions from
infrared satellite imagery showed Ruby moving
northward, then northwestward, passing over
Ulithi. Without sufficient syrlopticdata to
the contrary, the next few warnings followed
these satellite positions and maintained the
forecast track toward tbe west-northwest.

However, on this first day in warning
status, the upper-level wind regime near Ruby
was changing. As depicted in Figure 3-05-1,

145- 1>0” 15S 1w. 1(
~-.r

‘-Y “’x’-”m~”-.

fi.gutc3-05-!2.2200002June 19g2,200mb &tne&Une
analgbb . Con.ddwlte ctrangahad occux.medina
24-boa petiod. The notihe,@W&r& havepenu%zted
.to10N,wfwnethe babe06 an uppen-R.evel tkough
iotuned. Co&I&&n.t wi2h zh.d ttough,a nwimwn ctloud
zonedevatoped ova the anea houth04 Rubq’b
Poh&on andnea.t-gal.edoncewiti w=e obemed
ove,ta had i.meaaltiebundace and gtadlent
Lev& netvtthe uppti-levet .tx.oughfmaxhum ctoud
zone. Windhpeecbam in knoti.
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the 200 mb winds at 21OOOOZ were strongly
divergent over Ruby but a broad mid-latitude
trough, south of Japan, was introducing a
significant northerly flow into the region.
By 2200002, the 200 mb winds (see Figure
3-05-2) had changed and an upper-level trough
had set up south of 10N, and south of Ruby.

While this process was underway, the objective
forecast aids - especially the tropical
cyclon.smodels - were predicting a return
to a westward track while analyses data were
in~.icatinga strengthening of the monsoon
flew, located southeast and southwest of
Ruby. When the first visual satellite
imagery became available on 22 July, a
low-level circulation center was seen
embedded in a maximum cloud zone which had
developed over the monsoon flow. This
circulation, presumed to be Ruby, was located
near llN 142E, or more than 200 nm (370 km)
from the 21OOOOZ warning position. The
2200002 warning was immediately amended and
a forecast track to the northeast, toward
Guam, was issued. Interestingly, this
amended warning had an exact 24-hour fore-
cast position and only a 57 nm (106 km}
error at 48-hours; but more importantly,
a similar set of forecast errors could have
been produced as early as 2106OOZ if the
development of an upper-level trough and
associated surge in the southwest monsoon

cocld have been predicted from the 21OOOOZ
upper-win~ flow analysis. This northeastward
movement has become a familiar pattern in
years past when developing tropical cyclones
become involved with an intensifying south-
west monsoon. For recent examples, refer to
past ATCRS describing Tropical Depression
16/Typhoon Orchid (1980), Tropical Storm
Thelma/Typhoon Vernon (1980), Tropical
Depression n/Tropical Storm Phyllis (1981),
and Typhoon Gay (1981).

As Ruby moved northeastward toward Guam,
its intensity remained near 35 kt (18 m/see) .
During this period, much of Rubyts circulation
pattern was involved with the monsoonal flow
and the strongest winds were observed within
the maximum cloud zone associated with this
flow. Not until 23 June, when Ruby turned
northward and became a separate entity from
this maximum cloud zone, did its surface pres-
sures fall and intensity increase.

Although the best track might suggest a
rather steady increase in both Ruby’s
intensity and speed of movement from 23
through 25 June, these days were marked by
often conflicting fix data. For example, the
2404452 visual satellite imagery (refer to
Figure 3-05-3) indicated an exposed low-level
circulation center near 19N 142E, while a

F.igwle3-05-3. Vi.wa.tz.a.tel.t.Ltc.&agutjhuggtiZed a
-Low-.&v& ticuh.tioncen.t~located.Lnthe notihe.m
p~h~ O& the cbud bfjbtem. ‘ThLbappatent
.Low-.tevetcen.tezm .t.omtedwti-noztho{ a-g
po&Ltion&eetived moae than 3 how .ta.ta.240445z
June 1982{NOAA7 vi.bua.bt&lXi.telmagen.g].

37



reconnaissance aircraft surface/700 mb fix,
at 2408092, found a center nearly 60 nm
(111 km) to the south. On 25 June, the
2506302 and 2509112 700 mb aircraft fixes
were positioned in a way to suggest either
erratic movement or multiple circulation
centers. These phenomena have been observed
in other tropical cyclones which have emerged
from an active monsoon flow. Typhoon Orchid
(1980) had a sufficient amount of satellite,
aircraft and radar fixes to suggest a high
speed looping pattern over a 30-hour period.
Ruby’s intensity during this period was
equally hard to determine. Intensity esti-
mates derived from visual satellite imagery
(Dvorak, 1973) and minimum sea level pres-
sures (Atkinson and Holliday, 1977) were
normally separated by 15 to 25 kt (8 to 13
m/see) , with the pressure consistently lower
than expected during this period. In post-
analysis, both the track and the intensity
trend have been smoothed by a careful
reevaluation of the data during this period.

As Ruby moved north-northwestward, the
potential for recurvature, significant
acceleration and extratropical transition
became increasingly important. Based on a
series of evaluations from the 2400002,
2412002 and 2500002 200 mb charts, 24N was
consistently identified as the best latitude
for initial acceleration into the mid-
latitude westerlies (Typhoon Acceleration
Prediction Technique (Weir, 1982)). A
persistent and strong west-southwesterly
200 mb flow over Japan gave an indication
for the potential of recurvature toward the
northeast and, based on the mean latitudes
of recent mid-latitude low pressure systems
and ocean sea surface temperature fronts,
35N was deemed to be a favorable latitude
for extratropical transition. Figure
3-05-4 depicts the 251200z 200 mb flow
with Typhoon Ruby near 24N. Within 18 hours,
Ruby had assumed a north-northeastward track
and accelerated to 23 kt (43 km/hr). The
2600002 200 mb analysis (Figure 3-05-5)

Figwt.e3-05-4. 251200ZJune 19g2,200mb &O@a@?he
ana.P-y&iA. TgphoonRubyu becoting.&vo&Wd w.dh
the upptw-level. mLd-@UtudewU5X~u. ULndhpeedd
tiein 12noti.
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showed a dramatic change in the upper-wind
pattern over Japan; 200 mb winds had
become south-southeasterly and thus,
signalled the potential for a more northward
track. However, visual satellite fixes
indicated a continuing tendency toward the
northeast and the northeast forecast track
was maintained. The 2606022 reconnaissance
aircraft fix located Ruby’s low-level
circulation center 70 nm (130 km) west of
the 2606002 warning position and these data,
along with the 200 mb winds, dictated an
a~endec?warning toward the north-northeast
ant?passinq just east of northern Honshu.

A similar shift in the 200 od flow also
occurred with Typhoon Thad (August, 19S1)

and as Ruby approached the mid-latitude
westerlies, the potential for such a
shift was being closely monitored. Unlike
Thad, Ruby quickly transitioned to an
extratropical low and this movement and
upper-wind shift may have been associated
with that process more than any larae-scale
chanqes in the upper-troposphere.

The final tropical cyclone warning for
Ruby was issued at 2700002, after the
2621492 aircraft fix data indicated a cold
core low was present at 700 mb. As an
extratropical low, Ruby continued to move
toward the north and rapidly occluded,
becoming nearly stationary east of Hokkaido
for several days thereafter.
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TROPICAL STORM TESS (06)

The Tropical Storm Tess had its origins
and much of its life cycle linked to a strong
southwest monsoonal flow which was established
over the South China Sea in late June. hhile
low surface pressures and gale force winds
generally prevailed over a majority of the
region, a disturbance could not be detecte~
until 27 June, when syr,opticreports indicated
the development of a weak low-level circu-
lation. At the point of initial detection,
the nearest area of significant convection
was located more than 200 nm (370 km) to the
northwest of the circulation. A Tropical
Cyclone Formation Alert wa~ issued at
272330z when it had become apparent that a
zone of lower surface pressures (<1002 mb)
was aligning itself in close proximity to
the disturbance.

During the subsequent 24-hour period,
there was an increase in convective activity
within the formation alert area and satellite
imagery suggested an increase in convective
organization. Although still lacking evidence
of vertical alignment, the trends toward lower
surface pressures and increased convection

pr~mpted the issuance of the initial warning
for Tropical Depression 06 at 290000Z.

From 28 to 30 June, Tropical Depression
36 tracked northward without any further
evkdence of convective organization. On 30
June, the depression turned east-northeastward
and paralleled the coast of China. During
this period, the southwest monsoon had abated
somewhat and several weak circulations
(eddies) became evident on satellite imagery
(Figure 3-06-1). However, as the system
passed south of Hong Kong, synoptic reports
indicated that near-gale and gale force
winds were present close to Tropical
Depression 06. Thus, on the O1OOOOZ July
warning, Tropical Depression 06 was upgraded
to Tropical Storm Tess. Post-analysis of this
period indicates that Tess probably only
attained tropical storm strength for a
relatively short period (301200z to 301800:).

On 1 and 2 July, surface synoptic data
indicated a marked decrease in wind velocities
in the area and thereafter, the remants of
Tess gradually dissipated as it approached
the Formosa Strait.

Figutc3-06-1.Satel.fl-tIZi.magetqhhombevti
-?om-.tkd edditi tjti umowd &wm -the centw.?

convmtive tnzbb. Fix pob.i.z%oti~upptied {tom
Dtichmwt 5, 1(w),c.taxkAB, RP (RPM] and @om
Dctachmen.t 1, MOW, Wz H.i2t,, Guam (PGTWI ditj{eh
conhidaabtyin dctemininguiwh uidy.iA$he
devetophg Tmophol .WozmTebb. The ,@at bat
tick po&Ltion at 6Lx tie h bhown ab BT. 3006562
June (NOAA7 v.ibudimugtiyl
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F~guht 3-07-1.A deue,toping.tow-leuetc,izculation
cm be de,tectedtui.thinthe con@ti od a bhoad
.tazge-&.ute aloudpaZtczn,Weakuppti-le.el
otitjlowcan be detected at 2905262 June
(NOAA 7 v.dwzt .image,ty).

An aircraft investigative mission on
30 June located a 991 mb center with surface
winds of 45 kt (23 m/see), prompting the
first warning to be issued at 300000Z.
During the next 36 hours, Skip moved quickly
northeastward along the frontal trough,
averaging over 24 kt (44 km/hr), however its
convection remained weak and generally
restricted to within 120 nm (222 km) of its
northern and eastern sides (Figure 3-07-2).
Throughout Skip’s lifetime, the Aerial

Reconnaissance Weather Officers (ARWOS)
consistently reported very little convection
near the center, rather large light and
variable wind centers, and an abundance of
stratocumulus entrainment. By 011600Z J’uIY,

all convection had dissipated from the
vicinity of Skip’s center and the upper-
level anticyclone was no longer visible,
indicating that the storm had completed its
extratropical transition.

F.iguhe3-07-2.TI@ealSz!ohmSkip’A expoAed&xu-
.Leue.t@u@ation un be been at 3005142 June.to
the bou.thandwtit06 & majofiwnvetive &tea.
No.te.theextent06 b~CUInUhA to the noztho~
~ byA&Ol. [NOAA1 (iAuU.t4k@ltJ).
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As Skip was moving rapidly toward the
northeast, a new circulation could be
identified from 1 July synoptic data, just
east of Taiwan. At this time, the frontal
trough ran westward from Skip into the
vicinity of northern Taiwan. Upper-level
westerlies prevailed throughout the region
although sharp ridging south of the 200 mb
jet still maintained the large band of clouds.
Isolated convection was present throughout
this cloud mass, although none could be
identified with the low-level circulation as
it remained quasistationary. However,
aircraft reconnaissance at 020115z did
identify a 995 mb center with winds up to
35 kt (18 m/see) in the flow south of the
circulation, thus a TCFA was issued.
Convection finally began to develop near
the circulation’s center by 021200z and,
when the next aircraft mission found that the
circulation had moved eastward and deepened
to 987 mb, the first warning was issued at
030000Z. As was the case for Tropical Storm
Skip, Val moved quickly northeastward along
the trough, averaging over 26 kt (46 km/hr).
Also like Skip, convection remained weakly
organized and restricted to within 100 to
200 nm (185 to 370 km) of the system’s center
(mostly on the northern and eastern sides).
As can be seen in Figure 3-07-3, Val still
displayed its own individual outflow pattern
despite being embedded within the larger cloud
mass. By 0400002, Val had lost all of its
convection and could no longer be identified
on satellite imagery as it completely merged
into the frontal zone.

Both Tropical Storms Skip and Val
contained many of the characteristics of sub-
tropical cyclones identified in Table 3-07-1.
Although monsoonal flow probably helped
initiate Skip’s low-level vortex, its further
development and propagation can more likely
be attributed to its position in relation
to the eastern side of the upper trough,
This is especially true of Val which formed
farther nOrth. Convection for both storms
remained weak and unorganized and, partially
due to strong westerly vertical shear, the
“low-levelcenters were often exposed with
co~vection remaining poleward and eastward.
Figures 3-!)7-2and 3-07-3 show that each
system did eventually become partially
isolated from the dominance of the mid-
latitude westerlies and displayed their own
anticyclonic outflow pattern.

Re-analysis of synoptic and satellite
data revealed that Skip and Val were not the
only circulations to develop during this
unique period. At 300000Z, Skip (located
near 24N 137E) could be seen flanked by
circulations (or frontal waves) at 34N
153E, 31N 143E and 20N 125E. Similar
conditions occurred for Tropical Storm Val
as well. On the synoptic-scale each was
only a small part of an extensive mass of
clouds along the eastern boundary of a
very active mid-latitude upper-level trough.

46



Fi,gute3-07-3. Tnop.Leal S.tOiunVat ’b unorganized
wnvectl.onand out&ow paa%?h.n can be been with
hebpw.t to .ta.gth @on.td aloud mab pa.%.teznat
0317232 Jo,-?y.[NOAA7 .&@uted .ima&Wg],

47



*
co

LEGEND

06 HOUR BEST TRACK POSIT
SPEED OF MOVEMENT
INTENSITY
POSITION AT XX/OOOOZ _
TROPICAL DISTURBANCE
TROPICAL DEPRESSION
TROPICAL STORM
TYPHOON
SUPER TYPHOON START
SUPER TYPHOON END
EXTRATROPICAL
DISSIPATING STAGE
FIRST WARNING ISSUED –
LAST WARNING ISSUED A

+.

1:5” 150°

-!- ,, r ,
,. . .

. .
>

+ ), 1 !
SAIPAd

,

3 ,.. . -..

#

GU/ iM ““

.

. .

r ,

J. L
,, .’,.,,’.. ,.

1. ,.

++ -’---- %’ “50” ‘“ L “’” ‘“”””’””” ““’,1 , t , r ,
,

. . .

\T{””j”- - “,
.;. .., .,.’ ‘~ :+y?:-: :-:-’:!..%!;’!- .“!; . .“!’. .Wp .::’

I



TROPICAL STORM WINONA (09)

Tropical Storm [{inonaexemplifies
tro~ical cyclone development without
corresponding upper-level SUPPOPL. The
presence of strong upper-level winds is
often an inhibiting factor for significant
tropical cyclone development. Based on
JTWC’S 200 mb synoptic data and streamline
analyses, a strong subtropical ridge centered
over central China was reinforcing strong

uPper-level winds over the Philippine Sea
and South China Sea (See Figure 3-09-1).
This situation persisted throughout Winona’s
warning period. The presence of 35 to 45 kt

(17 to 23 m/see) northeasterly winds in the

uPPer-troposphere over winona prevented the
development of a strong anticyclonic outflow
pattern and was a major factor in restricting
further development to typhoon strength.

3’ 105- 110” 115° 120” 125-

Winona’s entire intensification process
was slow. Between 10 and 12 July, three
Tropical Cyclone Formation Alerts (TCFA) were
issued as satellite imagery, synoptic and
reconnaissance aircraft data revealed a
persistent, but weak, disturbance moving
westward through a primary tropical cyclone
genesis region between Guam and the Republic
of the Philippines. Reconnaissance aircraft
investigative missions on the 10th and llth
found a weakly organized system with
minimum sea level pressures of 1008 mb.
At 1212002, synoptic data gave the first
indication that the disturbance was intensi-
fying as gradient-level winds reported by
Yap (WNO 91413) increased to 25 kt (13 m/see).
Simultaneously, the 200 mb streamline analysis
indicated the development of a weak anti-

o Ios lm- 115° 120 125- 130- 135- 14CF 145.

F&jwce 3-09-1. 200mb b&&ne anatyb.i.b d
151200ZJuly. S.tlonguppeh-leuetnotieab.teztywindb
~eventthe deue,tqmti 06 out&Low ehannti .totie
noti.
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Figure?3-09-2. TJLopica.?S.to.w(iinonaal 55 k-t (2~ mlaec)
&te}ti.&g, 400 rum (74I km) nOIUYUOeAt06 cetiv~ LUZOII.
Even at maximum .intenbtig,W.incma’bUPPQ’L-and lowa-
I.euelcente,tbate not a.f.ignedduc I% the F@A ence 06
btXO?kj UfqX?A-.tJLO)3Ob!d1tiCW.&d . J60707Z(MMA 7
vi5ud imago’q}.

cyclone over the disturbance. This
information, combined with increasing
convection and organization (apparent on
satellite imagery), prompted the issuance of
the initial warning for Tropical Depression
09 at 1214002. Subsequent aircraft recon-
naissance at 1300362 confirmed JTWC’S
suspicions of intensification when it was
reported that the minimum sea level pres-
sure had dropped to 1000 mb.

From the initial warning, JTYC forecasts
predicted that Winona would move into a region
of strong upper-level winds which would inhibit
its development. Thus, a maximum intensity
of 50 kt (26 m/see) was forecast prior to
Winona’s expected landfall upon central
Luzon. Winona’s intensity and movement were
well-forecast during this period as it

proceeded west-northwestward along the soutnern
periphery of the subtropical ridge, centered
along 25N.

By 1406002, Winona reached the forecast
50 kt (26 m/see) intensity which it main-
tained until landfall on Luzon at 1505002.
As Winona crossed central Luzon, it passed
35 nm (65 km) north of Clark AB, -where
maximum sustained winds recorded were 23 kt
(12 m/see) with peak gusts to 30 kt (15 rn/see).
RepcWted damage to the surrounding region was
estimated at $275,000 with 272 families left
homeless as a result of severe floodinq.

Hinona entered the South China Sea as a
minimal tropical storm, but upon reaching open
waters, its convection increased and Winona
reintensified to a peak intensity of 55 kt

Figtie3-09-3.lo.inonaa{te,tbting downgm.adedti a
tiopleal deptebbbn 210 nm (3g9km}w?At-&ou.thwebt
06 MongKong. No.t.icethepehb.ibten.tbtxanguppeJL-
Level AheaL 1706552 Ju.& (NOAd 7 v.dtih-qtiq].
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(28 m/see) at 1606002 (Figure 3-09-2). This
intensification occurred even though 40 kt
(21 m/see) 200 mb winds persisted over the
area. However, based on limited 500 and 700 mb
data, it appears that the strong winds did not
extend into the mid-tropospheric levels. This
situation allowed Winona’s convection to
develop well into the mid-tropospheric levels
while the strong upper-level winds provided a
sufficient outflow channel to the southwest.

Winona was forecast to move northward
along the western periphery of the subtropi-
cal ridge upon entering the South China Sea.
However, a 500 mb synoptic track completed
by the 54th Weather Reconnaissance Squadron
at 151200?,showed that a second ridge had
developed east of Taiwan, resulting in a
steering flow over the South China Sea

toward the west-northwest. The 1518002
and subsequent forecasts reflected this new
information and projected Winona on a west-
northwestward track, with landfall expected
southwest of Hong Kong.

After reaching maximum intensity on
16 July, Winona weakened as wind shear in
the mid- and upper-layers increased. Winona
became an exposed low-level system as its
convective center was sheared to the south-
west early on 17 July. By 1706002, Winona
was downgraded to a tropical depression as
it passed 40 nm (74 km) north of Hai-Nan
Island (See Figure 3-09-3). Further
dissipation as a significant tropical
cyclone occurred as it moved toward the
China-Vietnam coastline on 18 July.
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TYPHOON ANDY (10)

Andy formed,on the northern edge of a
zone of maximum cloudiness associated with
the monsoon trough south of Guam. Prior to
22 July, the low-level westerlies were well
established along 10N and extended eastward
to the dateline. Satellite imagery on 20
July showed this maximum cloud zone had
begun to segment. Within 2.4hours the
cloudiness consolidated into three distinct
masses centered near 132E, 148E and 168E.
Each cloud mass was poorly defined but had
rudimentary banding features. The cloud
system centers near 148E and 168E drifted
westward, intensified, and became Typhoon
Andy and Super Typhoon Bess (11) respectively.

The cloud mass near 132E drifted westward
and was disrupted by the combined effects
of the rugged terrain over the Philippines
and vertical wind shear from a tropical
upper-tropospheric trough (TUTT).

A Tropical Cyclone Formation Alert
(TCFA) was issued for the area south of Guam

at 2119002 due to significant pressure falls
(to below 1004 rob),increased convection, and
convective organization. Aircraft reconnais-
sance at 220229z located a small, tight
circulation center with a minimum sea level
pressure of 995 mb. These data, along with
observed winds of 35 to 40 kt (18 to 21 m/see)
prompted the issuance of the first warning.
Although intensification was evident from
20 to 24 July on satellite imagery, the
cloud pattern remained poorly defined and the
circulation center was difficult to position
-- except for a brief period on 23 July,
when the low-level center was visible on
the satellite imagery. Aircraft reconnais-
sance was an invaluable asset during this
period; no other reconnaissance platform
was capable of following the low-level
wind center, particularly since there was
considerable interest on Guam as the fix
data received implied an anticyclonic loop
35 nm (65 km) in diameter just 90 nm (167 km)
south of the island.

F&JuJLc3-1o-1. At 2405302 JulyAndy,4hotig a@.h
h@IChhg .@phoonbi9wngZh,b bhown 125 nm (232 km)
Loe.bto~ Gwn [.512ccVIAOUJ].lhh.iw .&-d .i.im.the
bfiOtIg how%-ukzattiy de?lhhou.tk 06 Typhoon Andg
bkoughZphtnOmenaL&wttjtoGuan. (NOAA 7viAud
iJlklge/Ly)
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While Andy was undergoing the loop south
of Guam, several meteorological factors were
influencing the synoptic situation. Rawinsonde
observations from Chichi Jima (WMO 47971) at
2212002 and 2300002 revealed 500 mb height
falls of 10 to 20 meters. These falls
indicated a weakening of the subtropical
ridge north of Andy as well as a lessening
of the steering current, factors probably
accounting for Andy’s lack of forward
movement. In addition, reconnaissance
aircraft consistently reported Andy’s 700 mb
center 10 to 20 nm (19 to 37 km) south of the
surface center. This tilt, half of the
diameter of the loop, suggests that Andy’s

actual movement during this period might
have been virtually nil, and may have been
more related to the fix accuracies and the
internal dynamics of the developing tropical
cyclone. However, for best track purposes,
this period is described well by the loop.

After completing the loop, Andy
accelerated to the northwest and intensified.
In Andy’s wake, Guam experienced phenomenal
surf on exposed southern and western beaches
as a strong southwesterly fetch was brought
to bear on the island on 24 July (See Figure
3-lo-1). Andy’s northwestward track turned
abruptly toward the west as the cyclone

Figu,te3-10-2. TyphoonAndya been bytacfax&om
ffuuL-A [WMO46699)at 2819002Julg [Photogmph
wuAzeby 06 Cen.tIU4kkuzthaBLULW, Ta@ti, Tahzn)
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reached 18N on 25 July. This track change
occurred while reported 500 mb heights rose
at Chichi Jima, to the northeast of Andy.
From this point onward, Andy remained
equatorward of and paralleled the subtropical
ridqe axis.

While Andy was tracking westward, upper-
level outflow channels to the east (south
of the TUTT axis) and to the southwest
(return flow from the monsoon over southeast
Asia) provided a favorable environment for
intensification. At 2718002, Andy reached

a maximum intensity of 120 kt (62 m/see) .
Until makinu landfall upon the southern
portion of Taiwan on 29 July (See Figure
3-10-2), Andy’s intensity remained over
100 kt (51 m/see). ‘Taiwanexperienced
torrential rains from the typhoon’s passaqe;
especially hard hit was the eastern coastal
area, where considerable damage from
flooding was reported. Weakened from
Taiwan’s rugged terrain, Andy continued
westward, across the Formosa Strait, and
dissipated in the mountainous area of
southeastern China on 30 July.
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SUPER TYPHOON BESS (11)

Bess formed at the eastern end of a
maximum cloud zone associated with the
monsoon trough anchored south of Guam.
By 21 July, this area of cloudiness had
separated into three masses near 132E,
148E, and 168E. The two easternmost cloud
masses continued to develop and became
Typhoon Andy (10) and Super Typhoon Bess.
The third area dissipated over the
Philippine Islands.

A Tropical Cyclone Formation Alert
was issued for an area near llN 165E
at 2119002. Observations from Kwajalein
(WNO 91336) and Ailinglaplap (NMO 91367)
showed that sea level pressures had
continued to fall in the region, and satel-
lite imagery indicated increased convection
and organization in the cloud system.

The first warning, with maximum winds
of 30 kt (15 m/see), was issued at 2218002
when the curvature of loosely organized
cloud bands into the central cloud mass
increased. Initial forecasts for Bess
indicated a track toward the northwest, in
response to an east-southeasterly flow at
low- and mid-levels. Reconnaissance
aircraft missions during the period 2222002
to 2322002 indicated that the surface and
700 mb centers were not well-aligned
vertically. Once this feature was eliminated,
Bess began to intensify and by 2418002,
it was upgraded to typhoon strength based
upon satellite imagery which indicated a 30 nm
(56 km) eye had developed.

Bess maintained its northwestward track
for the first 48 hours in warning status.
However, by 2418002 a noticeable decrease
in the speed of movement was observed as
Bess began to move toward the west-northwest.
This change in motion was thought to be the
result of westward building of the subtropical
ridge to the north. Consequently, the
forecast track was changed to a more westward
neading. Contrary to JTWC expectations, Bess
took a turn toward the southwest at 2512002.
Subsequent analysis of satellite imagery
indicates that a short wave trough had
just passed to the north of the circulation.
The enhanced northwesterly.flow behind this

trough forced Bess toward the southwest.
During this period, Bess slowed to 5 kt
(9 km/hr) and completed a 20 nm (37 km)
diameter cyclonic loop, while its intensity
remained at 95 kt [49 m/see). Further
intensification did not occur and Bess
remained on its southwestward track until
another short wave trough moved eastward
from Japan on 27 July. In response to
this trough, Bess took a noticeable turn
north-northwestward until 2806002 when Bess
began moving toward the northwest along
the southwestern extension of the subtropical
ridge. While moving northwestward, a rapid
intensification period began, culminating
in the attainment of super typhoon strength
and a peak intensity of 140 kt (72 m/see)
at 2906002.

As Bess approached 25N, a decrease in
forward movement was observed; numerical
forecast fields and the JTWC!500 mb analysis
of 30 June indicated a weakness forming in
the subtropical ridge over the southern
islands of Japan which would allow Bess to
take a more northward track. As Bess
entered the south-southeasterly flow associ-
ated with the,western periphery of the
subtropical ridge, interaction with the mid-
latitude westerlies was expected to occur
within 36 hours and Bess was forecast to
recurve along the southern coast of Japan.
Bess, however, maintained a northward track.
The Typhoon Acceleration Prediction Technique
TAPT (Weir, 1982) was employed, and
correctly forecast significant acceleration
cormnencingnear 28N. From this latitude,
Bess did begin to accelerate toward the
,north and eventually merged with a low
pressure center in the Sea of Japan on
02 August.

Bess passed over the Araumi Peninsula
on central Honshu where extensive damage and
human suffering were reported. The greatest
damage was caused by torrential rainfall
which set off 1,557 landslides and flooded
over 27,000 homes, leaving 25,000 persons
homeless, and 59 dead. More than 25 ships
ran aground or were lost, over 100 bridges
were washed out, and nearly 300 acres
(741 hectares) of farmland were flooded.

Fi.guAc3-11-1. Supsz TtjphoonBt?Ab atnwdmunh.tQJ@@.
2904302 Augub-t [NOAA 7 v.dud~tiy}.
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‘TYP3iOONCECIL (12)

The tropical disturbance which later
became Typhoon Cecil was first distinguish-
able as a low-level circulation about
250 nm (463 km) north of Truk (WMO 91334)
on 31 July. This disturbance persisted
as a closed circulation on the surface
streamline analyses and as an area of
enhanced convective activity on satellite
imagery that travelled westward along the
monsoon trough for the next four days.
Although mentioned in four consecutive
Significant Tropical Weather Advisories
(ABEH PGTW), a Tropical Cyclone Formation
Alert (TCFA) was not issued on the system

during this period because a strong easterly
flow at upper-levels was expected to inhibit
development of the disturbance. Figure
3-12-1 is typical of the upper-level (200 mb)
flow during this period. On 4 Augustr
increased convective activity was apparent
from satellite imagery, ship reports in the
area indicated that central pressures had
dropped to 1000-1003 mb and weakening of
the upper-level easterlies was indicated
by the 200 mb analysis data. When it became
evident that the disturbance had indeed
intensified, and that further intensification
was likely, a TCFA was issued at 0414002.
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Figu.te 3-12-2. 08183gZ Augu&t (NOAA 7 .in@vLd

*W).

The first warning on Tropical Depression
12 was issued at 0506002 after an aircraft
reconnaissance mission observed sustained
winds of 25 kt (13 m/see) associated with the
circulation. Tropical Depression 12 continued
to track westward under the influence of
easterly steering currents along the
southern periphery of the subtropical
ridge. Upgraded to tropical storm status
on 6 August, Cecil turned southward,
slowed to 3 kt (6 km/hr), and then turned
northwestward. From 6 to 8 August, Cecil
intensified from 35 kt (18 m/see) to 115 kt
(59 m/see), reaching a peak intensity of
125 kt (64 m/see) at 081800Z while located
120 nm (222 km) east of Taiwan (figures
3-12-2 -d 3-12-3).

As Cecil approached Taiwan from the
southeast, its track turned sharply northward
until reaching 25N when Cecil once again
assumed a more northwestward t,rack. Although
Cecil never approached closer than 80 nm
(148 km) to Taiwan, heavy rains associated
with its peripheral circulation touched
off landslides which killed at least 19
people in WU-KOO County, near Taipei.

On 10 August, Cecil turned toward the
north-northeast and the combined effects
of colder ocean temperatures, vertical wind
shear, and coder surrounding air began to
take their toll. Within three days after
reaching maximum intensity, Cecil was
downgraded to a tropical storm.

F@JLa 3-EZ-3, Ty#zoon Cecil aA hwn bytadat

@om Hua L&n [wMO 46699] at 081900Z Augubt
(Phofiguphwtitiy o{ tJtaCen.tkdWu#wIL Buwau,
Taipei, Ta.&rw]. .
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As a tropical storm, Cecil continued to
move northward in response to steering from
an extension of the subtropical ridge which
had built northward into the Sea of Japan.
The situation at 500 mb is illustrated by
the 1012OOZ August 500 mb streamline
analysis (Figure 3-12-4) which is typical
of the mid-level synoptic pattern during
Cecil’s northward movement.

By 14 August, Cecil, located near 38N
124E, was beyond the northward influence of
the subtropical ridge and entering an area
of westerly flow. Cecil moved eastward in

response to its new environment and made
landfall on Korea with 35 kt (18 m/see)
winds. Although, at this time, Cecil was a
weak storm in terms of wind intensity,
there was a great deal of precipitation
associated with the circulation. Heaviest
rains, 21.2 inches (55 cm), were recorded
in Sanchong, resulting in severe flooding
which left 35 dead, 28 missing, and 42
injured in addition to an estimated 30
million dollars in property damage. Cecil’s
circulation was unable to reorganize after
crossing the Korean peninsula and dissipated
in the Sea of Japan on 15 August.

:F.@ILe 3-12-4. 1012002Augu.bt 500 mb b~tie

‘an@j&a .
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TYPHOON DOT (13)

The origins of Typhoon Dot can be
traced back to a weak surface circulation
located near Kwajelein (WMO 91366) on the
~th of August. Surface winds associated
with this circulation were 5 to 10 kt
(3 to 5 m/see) and the minimum surface
pressure was 1008 mb. Over the next
two days, as the circulation drifted
northwestward, it remained fairly weak
with loosely organized convection and
light winds. On 8 August, a reconnaissance
aircraft mission into the area showed that
the circulation had maximum sustained
winds of 20 kt (10 m/see) but that the
surface circulation was still very broad
with relatively unorganized convection.
However, satellite imagery and 200 mb data
indicated that an uppsr-level anticyclone
was present in the area, although not
vertically aligned with the surface center.
A Tropical Cyclone Formation Alert (TCFA)
was issued at 080500Z based upon the
persistence of the system and the presence
of upper-level conditions that could lead
to intensification of the disturbance.
The initial warning on Tropical Depression
13 was issued at 0900002 when satellite
imagery indicated that the cloud patterm
associated with the developing depression
was becoming more organized along with
increased convective activity.

A reconnaissance aircraft mission at
090118z observed surface winds of 35 kt
(18 m/see) and an extrapolated minimum sea

level pressure of 1003 mb. Based on these
data, Tropical Depression 13 was upgraded
to Tropical Storm Dot at 090600z. During
this period, the subtropical ridge was
well established to the north of the system;
thus Dot was forecast to track westward
and to continue to intensify. Dat lived
up to these expectations, moving westward and
reaching typhoon strength on 11 August.
However, after reaching a maximum intensity
of 80 kt (41 m/see) , Dot began to weaken as
uPPer-level outflow Channelsbecamerestricted
due to interaction with Typhoon Cecil (12)
located to the northwest. This interaction
is easily seen on satellite imagery (Figure
3-13-1 shows the early stages of this
interaction); at this time, Cecil was located
northeast of Taiwan with maximum winds of
90 kt (46 m/see) and Tropical Storm Dot, with
maximum sustained winds of 50 kt (26 m/see),
was rapidly intensifying and would achieve
maximum sustained winds of 80 kt (41 m/see)
on the following day. Although there was
some interference in the upper-level
outflow between the two cyclones, Dot’s
outflow channels to the northeast and
southwest were well established. Figure
3-13-2 shows the relationship between the
two cyclones two and one-half days later.
Although the satellite pass was not optimally
located, features of interest are readily
observable, i.e., Dct’s outflow channels to
the north were completely cut off by the
strong northeasterly winds associated with
Cecil’s outflow. The 200 mb analysis for
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F.QutE 3-13-2. SateUi.te .imageq bhoti TKop&aL
S.fwun Cdl ox the uppe.t ted.t and TtopieA.2
S.tohmVo.tat the F_owGILc@ 1217502Augub.t
(NOAA 7 .in@IJLed imagtmg).

this period (Figure 3-13-3) shows-that flow
was unidirectional over ~t, with no
indication of an anticyclone at that level.

As the distance between Cecil and Dot
increased over the next few days, Dot
reqained intensity, reaching maximum
sustained winds of 60 kt (31 m/see) on
the 13th. Figure 3-13-4 shows the relation-
ship between Dot’s intensity and the
separation between the two cyclones.
The data indicate a correlation between
separation and Dot’s intensity once the
separation distance fell below 1000 nm
(1852 km).

Fi.guILe 3-73-3. 121200Z 200 mb ond.g~i-b with
&U@t pobition 0~ rtOp&d ~AJM Ced Md

VO.t bUpMimpOb ‘d.
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F.i.gww 3-13-4. Voftidion in .intenbitg ab a
&nca%n 06 time and &ep#uvXon between voz
and Cecil.

As Dot continued westward along the
southern periphery of the subtropical ridge,
several forecasts were issued indicating
Dot would follow Cecil and turn toward the
north prior to reaching Taiwan. However,
the subtropical ridge was reestablished in
the region to the north of Taiwan after
Cecil*s passage; subsiding air between the
two tropical cyclones probably contributed
to the ridging in this area, thereby causing
Dmt to continue its movement westward
toward Taiwan. Although Dot’s passage over

Taiwan was rapid, the rugged topography
of the island had a devastating effect on
Dotvs low-level circulation. Figure 3-13-5
shows Dot as a well-organized tropical
storm with maximum sustained winds of
60 kt (31 m/see) prior to landfall. Figure
3-13-6 shows Dot 12 hours later in the
Formosa Strait, barely distinguishable as
a tropical storm. Dot never recovered from
the effects of this crossing and dissipated
less than a day later over the mountainous
regions of eastern China.

Figwce 3-13-5. Tzop.ica2Stomn DotKW apptoa&Lng
Ta.&zn &Wt)ttiebOUl%~X, a4 bfM2M byti
#wm Uua lien [WMO 46699] at 141400Z &.gu&Z
[Photigmzph ww.tebqo~ tiecentma.tItbZh#t
Ifwmu, Ta.@& TaiLwI).

F.ipwce 3-13-6. T!lQpi&stollmvo-t, .Loea.&dGl
.#w Fomoba Wca.ita&tel tiObb.hg bOO#tWt
Taitua.n, OA ~aen bgzadat daom Kao-hbiung IWL!O
46744J at 150200Z Augubt lPhotogtaph Wtitiy

04 the Cervkzf weathtvc BwLeau, Taipei, Tohznl.
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TYpHOON ELLIS (14)

Typhoon Ellis developed from a
disturbance that was first detected within
the monsoon trough south of Ponape on
15 August. From initial detection to the
issuance of a Tropical Cyclone Formation
Alert (TCFA) on 18August, the disturbance
slowly acquired convective organization.
Once organized, development was quite
rapid, with Ellis reaching a peak
intensity of 125 kt (64 m/see) on 23
August.

The ‘2CFAwas issued at 1801OOZ when
satellite imagery identified a cloud
mass near 8N 151E that had acquired an
;~~t~-level outflow channel to the south-

At 1804022, the initial reconnais-
sance aircraft mission located a 20 kt
(10 m/see) circulation center 85 nm (157
km) northwest of Truk Atoll. During the
next 24 hours, satellite imagery provided
fix positions on the convective center
that showed movement toward the west-
northwest at speeds approaching 16 kt
(30 km/hr).

Based on continued convective
organization, the first warning was issued

for Tropical Depression 14 at 181800Z.
At 191108z, data from the second reconnais-
sance aircraft mission indicated maximum
winds of 35 kt (18 m/see) were present and,
at 1912002, Tropical Depression 14 was
upgraded to Tropical Storm Ellis. On the
19th Ellis began tracking more north-
westward in response to weaker steering
currents south of 15N. From the first
warning until the seventh warning (2006002)
the forecast scenario anticipated an initial
jog to the northwest then, as Ellis began
interacting with the subtropical ridge,
it would return to a more westward heading.
However, a deep mid-latitude trough
(near 40N 115E at 2000002) began to
weaken the Subtropical ridge southwest of
Japan and the anticipated westward
movement never materialized. By 2012002,
the effects of this mid-latitude trough
on the strength of the subtropical ridge
became evident and the forecast track
was shifted toward the northwest.

On 20 August, satellite imagery
(Figure 3-14-1) indicated the development
of a banding-type eye. Ellis was upgraded
to typhoon strength at 21OOOOZ when both

F.@ne 3-14-1. Ab an .in&nbez% o@a-tbtoM, E%%ib
Uu4 exh&Lt&g abtiong bOILthWt?b.tUppm-.lkvd
OU&@XU pi.tun duh.inga pu.iod wfzen a band.ing-tgpe
eyew {oting. 2005102 Augub.t (NOAA 7 VibU@

imagehgl .
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FZgume 3-14-2. TgphoonELLLb,Wh ~t.tonguppez-tcuel
ou.td.towto the eab.tand the boulhwext, w neaming
a peak Ln.tenbi-ttj 06 125 k.t (64 mlhecl d 2217302
Augubt (NOAA 7 .in&.aned imagexy).

aircraft and satellite data supported an
intensity greater than minimum typhoon
strength (64 kt (33 m/see)). In the
following days, Ellis continued to develop
rapidly, passing 100 kt (51 m/see) intensity
on 22 August and peaking at 125 kt (64 m/see)
on 23 August. Figure 3-14-2 shows Ellis
just seven hours prior to reaching its
maximum intensity.

By 2300002, significant height falls
were evident in the mid-tropospheric
levels along the Ryukyu Islands, northwest
of Ellis. The mid-latitude trouqh which
had previously influenced’Ellis’s north-
westward track was movinq into the Yellow
Sea. A day earlier, Ellis had shifted to

a north-northwestward track as the
subtropical ridge continued to weaken
south of Japan. Interestingly, the 14
warnings issued from 2218002 to 2600002
consistently identified Ellis track within
30 nm (56 km) of the eventual best track
Up to 29N. During this period, both the
analyses and numerical forecast fields
maintained a very qood relationship between
the mid-latitude trouqh near Korea and
the subtropical ridge, east of Japan.

Aa Ellis moved east of Okinawa on 25 “
August (Figure 3-14-3) its movement shifted
toward the north. As early as 2400002, JTWC
forecasts began to anticipate this movement

F~guke 3-14-3. Typhoon EU.iA, located 140 mn
I 2’59 km] U&t of Okinawa, m-b approaching the
mid-.Lzt&dew eX2?a7.tXeb and bubbequent accettion
towatd the notth. 2505512 Augubt (NOM 7 Viblu7.t

.imugVql.
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as well as significant acceleration as
Ellis approached 28N, based on guidance
from the Typhoon Acceleration Prediction
Technique (TAPT) (Weir, 1982). Unfortunately
Ellis slowed to 7 kt (13 km/hr) while
approaching 28N and the early acceleration
forecasts became,premature in the timing
of the initial acceleration. However, as
Ellis crossed 28N, the predicted acceleration
occurred and the speeds attained were
very close to those predicted by TAPT.

Once the acceleration was underway,
Ellis commenced a more rapid weakening trend
as the combined effects of increasing
vertical wind shear and interaction with the
topography of Kyushu, Skikoku and western
Honshu reduced Ellis to an estimated 45 kt

(23 m/see) intensity as it entered the Sea
of Japan.

Ellis moved toward the north-northeast
on 26 August and passed along Kyushu’s
eastern coastline and then just west of
Hiroshima on 27 August. This jog to the
north-northeast was costly for the region, as
torrential rains (as much as 28 inches (71 cm)
in 24 hours), flooding, landslides, and high
winds brought much of southwestern Japan to
a virtual standstill. Having left much
of its fury behind, Ellis entered the Sea of
Japan on 27 August and rapidly transitioned
into an extratropical low pressure system
which would later move northwestward,
passing 120 nm (222 km) west of Vladivostokr
USSR.
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TYPHOON FAYE (15)

Typhoon Faye (15) proved to be one of
the more difficult tropical cyclones to
forecast during the 1982 season (Figure
3-15-1). With forecast errors of 142,
384, and 629 nm (263, 711, and 1182 km) for
24, 48, and 72 hours, respectively, the
forecast history for Typhoon Faye is a good
example of what can happen when there is
confusion in understanding the effect that
the large-scale flow field and other larger
tropical cyclones can have on a very small
but intense cyclone. In this report the
life history of Typhoon Faye is depicted in
table form with seven segments (Table 3-15-1).

For each segment, key events along with the
basic forecast philosophy and prognostic
reasoning are described. A brief post-
analysis description is then presented in
order to compare the actual events of the
tropical cyclone and the synoptic situation.
In this presentation it will be evident how a
basically sound and logical forecast can go
astray when all the “facts” are not completely
understood. Furthermore, an attempt has been
made in this table to describe for the reader
the basic forecast/thought process at the
JTWC . Figures 3-15-2 to 3-15-7 depict several
events along Typhoon Faye’s track.

l)! \
7

Fi.g~e 3-15-1. JTWClt&dbh@.d-mipmC/uuu5 Th.ib
chmt cfepiztbthe jfokecabttich dot eachwuwL@
i.bbued doa bye. ldedtg, &awe&L-handLed

6oJw&z.bkb.&ua.tton, .tkeib nota’’wtndhietd-tuipet”
.[backomddotil eddec-t buta.buptipobitiono{ one

~oheca.b.tl%.aclzuponano.tha.FoJu2cabthegmen.tb~
be duc,ti.bed in Tabkk 3-15-1.
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-TABLE 3-15-1

Time Period
egment (Warnings) Prognostic Reasoning Post-analysis Discussion

*Events

1 16/002 - 20/002 Aug Although an exposed 10W-1 evel Little difference from prog reasoning.
(none) circulation could be identified on An upper-level anticyclone did develop

satellite imagery as wel 1 as on over the area when an upper trough moved
*Weak di sturbance synoptic data, 1 ittle development between the system and El 1 is; however,
moves westward in the was expected due to the proximity convection remained unorganized due to
Phi 1 i ppi ne Sea toward of the Philippines and the dominance orographic influences from the Phil ippines
the southern Philip- of the flow pattern around Typhoon
pines Ellis (14) near Guam.
Monitoring distur-
bance for indication
of convective develop-
ment

2 20/002-24/002Aug Movement: Subtropical ridge in the Movement: The dominance of El 1 is, as wel 1
(#1 - #12) - of Hong Kong was forecast by as the slow encroachment of a frontal

the FNOC models to persist and zone from central China, prevented much
*System organizes in strengthen during the forecast period. building of the ridge over Hong Kong
the South China Sea This would cause the system to slowly resulting i n weak steering flow near
●Tropi cal Cyclone increase its forward speed toward the Faye - especially in the lower layers.
Formation Alert at west-northwest. Al 1 objective aids Faye showed 1 i ttle trend in movement
2002D3Z predicted a west to northwest move- until a frontal/shear zone reached
*1st warning at 21 OOOOZ ment. southeastern China on 23-24 Aug (height
i n South China Sea Intensification: Dominance of both the falls were seen at 500 and 700 mb
*Upgrading to tropical upper- and lower-level flow by El 1 is throughout region).
storm status at 2106OOZ in the Philippine Sea, as well as Intensif i cation: Although the adverse
*Upgrading to typhoon S1 ight northerly shear from the 200 vertical shear had an effect on the
status at 2212002 mb ridge over China, was expected to cyclone, it resulted in a small,

prevent much intensification. restricted system rather than a weak one.
A smal 1 TUTT cel 1 which was analyzed near
Hai-nan Island on 22 Aug appeared to aid
Faye’s upper-1 evel outf 1ow toward the
northeast.

3 24/002 - 25/182 Aug Movement: A persistent northward move- Movement: Ins pi te of predictions to the
(#13 - #19) ment was expected during the initial contrary by the FNOC prog series, the

24 hours with a more climatological ridge over southern China continued to
*System continues northwestward track in the outlook retreat northward and weaken as strong
northward period. Although the daily analysis troughing dominated the region between
*System reaches indicated that the subtropical ridge El 1 is and Faye. This resul ted in an
greatest strength over China was moving north and almost due northward movement of Faye.
(90 kt (46 m/see)) weakening, FNOC prog series continued Toward the end of this period, 10W- to

at 2406002 to cal 1 for a gradual strengthening mid-1 evel westerly f 1 ow began to
*System reaches Luzon of the ridge with time. Further strengthen i n the Luzon Strait while
at 2418002 with support of this prognosis was seen in Ellis slowed its forward speed to 7 kt
significant damage to the expected quick movement of El 1 is (13 km/hr) just east of Okinawa.
Wallace Air Station at toward the north. Since El 1 is was Intensification: Faye continued to
2422002 with gusts up dominating the subtropical regions 1 ntensi fy until its circulation pattern
to 100 kt (51 m/see) between 20-30N, its acceleration to began to interact with the mountainous
*Downgrading to the north and out of the subtropics, terrain Qf western Luzon. Once 1 and-
tropical storm status WOU1 d allow for the eventual reinten- fal 1 was made at 2418002, a steady
at 2500002 sification of the ridge. Finally, a deterioration was observed as Faye had

forecast of westward movement con- trouble maintaining good vertical
tinued to be predicted because of alignment. The cause of this poor
two primary reasons: the hesitation alignment appeared to come equally from
to break from the forecast philosophy the orographic effects of Luzon and the
maintained through the first 19 fore- strong vertical shear north of Luzon
casts and the almost total lack of initiated by Ellis’s outflow pattern.
cl imatol ogical tracks eastward of
the South China Sea.
Intensification: Little change from
the forecast reasoning in Segment 2.
Although northeasterly vertical shear
from El 1 is continued to dominate, it
was now general ly thought that Faye
WOU1 d remain strong i n spite of the
adverse synoptic envi rcnunent. Only
after Faye made landfal 1 on Luzon was
a gradual weakening trend predicted.
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Time Period
egment (Warnings)

*Events Prognostic Reasoning Post-analysis Discussion

4 25/182 - 27/06Z Aug Movement: Once Faye began to move
(#20 - #26)

Movement: Initial northeast movement was
northeastward at 11 kt (20 km/hr) along -dieted; however, toward the end of
the low-level flow induced by Ellis, it the period the 10W-1 evel f 1 ow began to

*System begins to move was assumed that it would continue this split in the vicinity of Faye with a
northeastward at motion until it reached Japan as FNOC
251 800Z

portion of the flow moving northward into
prog series maintained a trough in this

*Initial final warning
the trough and the other portion moving

region throughout the period.
at 270600Z

east-southeastward toward the newly
Intensification: It was believed that developed Tropical Storm Gordon (16).
if Faye could maintain its vortex, slow Faye began to follow this more east-
reintensification was possible once the ward track near the end of the period.
strong shear from Ellis subsided. This Intensification: Upper-1 evel shear from
scenario was abandoned for gradual the remains of El 1 is continued to hamper
dissipation when aircraft missions Faye’s efforts to rei ntensi fy. This
continued to show a weakening trend. adverse environmental effect reduced

Faye to an exposed low-level circulation
with only a few isolated convective cells.

5 27/06Z - 29/182 Aug Movement: After El 1 is moved north of
(#27 - #33)

Movement: Although the upper trough
Japan, the long wave trough was posi- - over Japan as predicted, Faye
tioned over western Japan and the Sea

*System conti nues on
perhaps due to its small size, failed to

of Japan. Since FNOC Progs predicted entrain into this flow or move north of
a east-northeastward 1ittle change in pattern, a forecast 25N. Instead it appeared to be trapped
track track toward the northeast appeared within the 10W-1 evel trough between
*System rei ntensi f ies the most logical. This was also Faye and Gordon and after 281800Z it

to tropical storm supported by the CYCLOPS steering became quasi-stationary. This resul ted
status at 280000Z aids and the dynamic models. The in very large forecast errors for this
*JTWC resumes warning JTWC TAPT technique - which keys on period.
status at 2806002 the 200 mb flow - predicted rapid Intensif i cation: Once Faye moved out of
*System intensifies to acceleration toward the northeast the strong shearing environment, rapid
typhoon strength at north of 25N was 1 ikely. The
2809002

intensification occurred. Faye went from
direction of movement was predicted a weak tropical depression to, a typhoon

*System weakens to along the 500 mb flow. in 27 hours. This reintensification was
tropical storm Intensification: Wind intensities not wel 1 predicted nor was its extremely
strength at 2915002 were forecast based on persistence snmll size (smaller than that observed

i n the near terni and gradual weakening in the South China Sea). Aircraft at
with increasing latitude in the out- this time measured maximm surface winds
look period. of 70 kt (36 m/see) out to only 10 nm

(19 km) from the center and 30 kt
(15 m/see) winds out to 60 nm (111 km).
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Time Period
(Warnings)

egment *Events Prognostic Reasoning Post-analysis Discussion

6 29/18 &3~/:;~)Aug Movement: Since it was apparent that Movement: During this period, Gordon
Faye was not responding to the -o maintain a steady northward
mid-1 ati tude trough to the north, i t motion. Instead, Gordon slowed its

*System shows 1 i ttle was forecast to move eastward with forward speed to 5 kt (9 km/hr).
trend in movement and the 10W-1 evel flow directed toward This, in turn, resulted in extremely
continues to weaken Typhoon Gordon (16). Initially, weak steering f 1 ow at al 1 1 evels

movement was expected to be slow around Faye. Toward the end of the
since the analysis fields indicated period, a ridging pattern began
weak steering flow within the trough developing over western Japan resulting
between Faye and Gordon. Once Gordon in a S1 ight increase in northerly and
moved north, stronger westerlies then northeasterly flow. Faye began to
were expected to accel crate Faye’s move slowly southwestward in response
low-level circulation eastward. to this flow.
Intensification: Dissipation was Intensif i cation: Al though Faye continuec
expected within 24 to 48 hours due to weaken as predicted, the cause was
to the proximity of Faye to Gordon’s not from Gordon’s upper-level wind
strong upper-1 evel outflow pattern. pattern but from the movement of an

uPPer trou9h from China to a position
over Faye. This resulted in Faye being
stripped of its convection, 1 eavi ng an
exposed low-level circulation.

7 31/06Z Aug - 03/06Z Sep Movement: With the ridge well Movement: Forecast track was fai t-l y
(#40-#50) ‘bed north of the system and accurate although Faye’s increase in

over western Japan, a predicted forward speed to 13 kt (24 km/hr) was
*System weakens to a westward movement appeared to be not anticipated.
tropical “depression at best. Intensification: Al though its wind
3106OOZ Intensif i cation: Aircraft reconais- intensities were only 20-30 kt (10-15
*System drifts westward sance indicated that Faye’s central in/see), Faye managed to survive as a
for three days as an pressure had risen to 999 mb and so 10W-1 evel circulation much longer than
exposed low-level each warning during this period predicted. Final dissipation did not
circulation predicted dissipation within 24 occur unti 1 Faye’s exposed low-level
*Final warning issued hours, circulation became entrained into the
by JTWC for Faye at monsoon circulation that was to become
03 DOOOZ Typhoon Hope (17) in the South China
*System dissipates in Sea.
the South China Sea at
030600Z
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TYPHOON GORDON (16)

Typhoon Gordon developed rapidly from
a disturbance which was initially detected
while it was embedded in an elongated
monsoon trough along 8N between 145E
and 175E. Within 48 hours of its initial
detection, Gordon reached typhoon strength
and eventually proved to be one of the
most difficult typhoons of the season for
JTWC forecasters.

On 25 August, a surface circulation
was detected near 8N 163E associated with
an area of strong, yet unorganized convection.
During the ensuing 24 hours little increase
in convective organization was noted on
satellite imagery; however, an upper-
trogospheric pattern existed nearby that
was conducive for further development.
Analysis data indicated that outflow
channels were readily available via an

uPPer-l@vel antiCyclone centered near
10N 167E, further enhanced by a tropical
upper-tropospheric trough (TUTT) north of
Guam.

Rapid development did not occur until
the upper-level anticyclone moved over the
surface circulation. A TUTT cell located
northwest of the disturbance enabled
outflow channels to remain open to all
quadrants and resulted in a significant
increase in convection on 26 August. ‘A
Tropical Cyclone Formation Alert (TCFA)
was issued at 261500z during this burst in
convective activity and organization.
Synoptic data from Truk Atoll (WMO 91334)
and Ponape (WMO 91348) at 261200z also
indicated intensification was occurring
as gradient level winds increased to near
30 kt (15 m/see) at both reporting stations.

A reconnaissance aircraft investigative
mission at 262347Z was able to fix a
circulation center near 14.5N 154E with
associated surface winds of 30 kt (15 m/see)
and a 1001 mb sea level pressure. These
data preceded the issuance of the first
warning for Tropical Depression 16 at
2701OOZ. One day later, at 272335Z,
reconnaissance aircraft data showed Gordon’s
central sea level pressure had dropped to

977 mb and surface winds of 65 kt (33 m/see)
were observed in the north semicircle.
During this period of intensification,
Gordon was upgraded to tropical storm
status at 270600Z and typhoon status at
280000Z based on reported aircraft data and
steadily increasing cloud system organization.
At 291S002, four days after initial
detection, Gordon’s rapid intensification
ended at 100 kt (51 m/see) (See Figure
3-16-1).

The forecasts issued by JTWC during
Gordon’s developing stages anticipated
a northwestward movement toward a weakness
in the subtropical ridue located near
20N 150E. These forecasts anticipated
recurvature to occur as Gordon moved
north of the ridge axis alonq 23N and came
under the influence of an advancing
mid-latitude trough. In response to this
synoptic situation, Gordon’s forward
speed slowed as it approached the ridge
axis on 28 August; however, the mid-
latitude trough continued its eastward
movement and by 29 August, its effects
on Gordon’s movement were no longer evident.
Following the passage of this trough,
the subtropical ridae was re-established
north of Gordon and in response, Gordon
resumed a northwestward track along the
ridge’s southwestern periphery. Forecasts
issued on 29 and 30 August reflected
Gordon’s continued northwestward movement
followed by a northward movement and
acceleration toward Japan.

By 31 August, a.different forecast
scenario was gaining strength. At
31OOOOZ, 500 mb.and 700 mb height rises
were observed over southern Honshu and north
of Gordon, indicating the approaching short
wave trouqh was weakening or moving more
northeastward than previously forecast.
Ouring this period, Gordon, with 90 kt
(46 m/see) surface winds, was advecting
large amounts of warm, moist air from the
tropics and thereby strengthening the ridge
to the northeast. This strengthening of
the ridge, combined with changes in the
short wave trough, forced Gordon toward
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a more westward track which was maintained
until late on 2 September.

In response to numerical forecast
fields which showed a low- to mid-level
ridge near Korea building e~stward over
Japan, JTWC forecasts on 2 September began
forecasting a continued westward movement
along the southern periphery of the two
ridges. By 030000Z, a conflicting forecast
scenario began to develop. It was observed
that 500 mb and 700 mb heights were falling
over southern Honshu, indicating that the
short wave trough, located over Hokkaido,
was deepening once again. However, the
numerical forecast fields provided by
Fleet Numerical Oceanography Command (FNOC),
Monterey, CA, did not reflect this tendency
and continued to build the ridge behind
the short wave trough and to the north of
Gordon’s track. At this time, two opposing
forecasts were considered possible: one
reflecting the westward track below the

ridge; the other, indicating a sharp
recurvature and acceleration toward t!~>
northeask in response to the deepening
trough. JTWC chose to maintain the
westward prediction as the FNOC forecast
fields appeared to be a meteorologically
sound solution to the synoptic situation.
Concurrently, an intensive meteorological
watch was instituted whereby conventional
analysis data and satellite imagery were
closely monitored for indication of any
changes which would mandate a change from
,thewestward-moving forscast scenario.

On 3 September, Gordon slowed to 4 kt
(7 km/h:) from 7 kt (13 km/hr) and took an
increasingly more northward course. This
movement, combined with the continued 500 mb
,and 700 mb height falls over Honshu prompted
JI’WCto abandon the westward forecast at
031200Z, and ado’pta forecast toward sharp
recurvature and acceleration to the north-
east.
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Subse~uent to the change in the JTWC
forecast toward recurvature, the FNOC
forecast fieldsj prOduced from the 031200z
data baser changed significantly and
supported the recurvature scenario. Ead
the numerical forecast series indicated
this trend earlier and not persisted in
building the low- to mid-level ridge
eastward from Korea, the recurvature track
would have been adopted much earlied or
perhaps not even abandoned on 2 September.
This forecast situa>ion emphasizes the
difficulty in issuing credible forecasts
when there exists a conflict between the
observed short-term chaa3es in the analysis
data and the numericall.jjforecast changes
beyond the analysis period. There are no
easy answers in there situations and
unfortunately, in similar future forecast
s?.tuations,JTWC and its customers may well
have to deal with alternatirigguidance
fron both analysis and forecast fields.

On 3 and 4 September, Gordon did sharply
recurve to the east-northeast as it became
embedded in the mid-latitude westerlies
along the southeastern periphery of the
short wave trough. A fairly rapid acceler-
ationto 22 kt (41 km/hr) was observed prior
to extratropical transition near 37N at
0506002. As Gordon recurved, it passed
260 nm (482 km) southeast of Tokyo. The
U.S. Naval Oceanography Command Facility
at Yokosukar Japan, reported maximum
sustained winds of 32 kt (16 m/see) with a
maximum gust of 44 kt (23 m/see) during the
period, 3 to 4 September. Fortunately,
despite some difficult forecast situations,
Gordon did not strike any major land mass
and there was no significant damage to
military or civilian interests in Japan.
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TROPICAL STORM HOPE (17)

Tropical Storm Hope de~eloped from a
monsoon depression which formed on 3
September along the northern edqe of a
strong southwest monsoon flow (25 to 30 kt

(13 to 15 m/see)) that was present over
the southern portion of the South China
Sea. During the formative stages of
this rapidly deepeninq monsoon depression,
shipboard synoptic observations provided
essential data which enabled the JTWC to
closely monitor the systemps development.

At 040345Z, a Tropical Cyclone Forma-
tion Alert was issued for an area west of
central Luzon when shipboard observations
revealed surface pressures had dropped to
at least 1002 mb near the depression’s
center. The 041200Z synoptic data, indicating
improved organization in the low-level
wind flow, prompted the first warning which
was issued at 041500Z. In support of the first
two warnings, satellite fix positions - based
on a poorly-defined cloud signature - and
surface observations did not correlate very
well on the system’s center. Thus, when a
resources permitting aircraft reconnaissance
mission at 042357z located Hope well south-
west of the previous warning position, with

maximum winds of 45 kt (23 m/see) and a
994 mb central sea level pressure, the
tropical cyclone was relocated and upgraded
to tropical storm status on the 050000z
warning.

Durinq the First 30 hours in warninq
status, Hope intensified to a peak of
60 kt (31 m/see) which was maintaine6 until
landfall. On 6 September, Hope slammed
into the coast of Vietnam, 25 nm (46 km)
south of Da Nang, and subsequently dissipated
over the mountainous terrain of Vietnam
and Laos. Accompanying Hope’s demise over
Southeast Asia, widespread flooding was
reported in Vietnam and northeastern
Thailand, resulting in several thousand
people fleeinq their homes and extensive
damaqe to the season’s rice crop.

From the first warning, JTNC forecasts
continued to anticipate that Hope would slow
its forward movement, or move towards the
west-northwest and slow. HOD(2, however,
accelerated towards the west-southwest,
paralleling the subtropical ridge axis
to the north, and the expected forecast
movement was never realized.

F.igwLe 3-17-1. T&op.LcaJ?S.to@nHopd neat 50 M
[26 m/4e.c] &ten.6fiyh-the ctn.t@LSou.th China
sell. 0507002 Segutembti [NOAA 7 uhudimugugl.
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TYPHOON IRVING (18)

Typhoon Irving developed within an area
of unorganized convection associated with an
active monsoon trough anchored south of Guam
in early September. Surface pressures
throughout the region between 125E to 165E
and 8N to 13N were below 1004 mb, and the
southwest monsoon flow averaged 20 kt
(10 m/see) over much of the region. By
0403002, a low-level circulation was evident
on visual satellite imagery near llN 130E,
although nearby convection had decreased
during the preceding 12 hours. During
this period, another tropical cyclone was
developing in the monsoon trouqh near 12N
147E (Typhoon Judy (19)). The Passage of
Typhoon Gordon (16) east of Japan re-
established a low-level easterly flow to
the north of both of the developing
systems; thus increasing the potential for
furtier development.

As the circulation near 130E (Irving)
developed, an increase in cloud orgafiization
was seen on satellite imagery which led to the
issuance of a Tropical Cyclone Formation Alert
at 0500002. h immediate, abbreviated
warning bulletin for Tropical Depression 18

was issued by JTNC at 0508552, when reconnais-
sance aircraft closed off a surface
circulation with observed winds near
30 kt (15 m/see). Based on continued
convective organization, Tropical Depression
18 was upgraded to Tropical Storm Irving
at 051800z.

Early in its development, Irving was
characterized as an exposed low-level
circulation center to the east of the most
active convection region of the disturbance.
Visual satellite imagery and aircraft
reconnaissance data enabled JTWC to follow
the surface center, rather than the upper-
level (convective) center, as Irving moved
across the Philippine Sea.

From 6 to 8 September Irving remained
equatorward of a strengthening subtropical
ridge and maintained a westward track across
the Philippine Sea. Irving made landfall at
0809002, on the southern tip of Luzon
(Figure 3-18-1). Maximum winds at landfall
were 60 kt (31 m/see). Thereafter, Irving
assumed a more northwestward path (of
least resistance) through the Sibuyan Sea

F.Lguze 3-1 S- 1. TfLop&zl S.t@on DLv.hg neah &uL&zfl
botih 06 luzon. 0816162 Septembu (NOAA 7 V.ihld

.47Kz@yJ
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and remained over a marine pathway between
the islands of the central Philippines.
During this period, Irving maintained much
of its intensity although some convective
organization was lost. Irving”entered the
open waters of the South China Sea, 27 nm
(50 km) southwest of Cubi Point Naval Air
Station at 0917002. NAS Cubi reported
sustained winds of 46 kt (24 m/see) with
a peak gust of 64 kt (33 m/see) during
Irving’s transit of the region.

As Irving moved into the South China Sea,
a return to a more westward track and qradual
intensification were forecast, with the sub-
tropical ridqe anticipated to maintain itself
north of Irving’s track throughout most of
the period. A more northwestward track
became probable based upon analyses of 500
and 700 mb heights at 11OOOOZ that indicated
height falls at both levels were occurring
over China. Irvinq, sensing this developing
weakness in the subtropical ridge, maintained

F@.w 3-18-3, Typhoon DwLng apptoach.ing ma.in.ihd
ck&a. 1506432 .septonbti [NOM 7 vi6uaflw@
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a slow, northwestward movement until 1412002,
when a slight acceleration began. Aircraft
reconnaissance at 120630Z reported a maximum
observed surface wind of 90 kt (46 m/see),
well above the 50 to 65 kt (26 to 33 m/see)
range previously forecast. Figure 3-18-2
shows Irving near peak intensity. The air-
craft data also indicated that Irving had
a very tight circulation, with the radius
of 50 kt (26 m/see) winds within 60 nm (111 km)
of the center during this period of maximum
intensity. RaCar observations, as well as
synoptic reports from the Paracel Islands

~~r~~y determining Irvingis position and
9 1 and 59985) were very useful in

intensity durinq the period 12-13 September
when reconnaissance aircraft fix missions
could no longer be flown.

On 15 September, as the system began to
interact with Hai-nan Island and the coast
of China, Irving was downgraded to tropical
storm strength (Figure 3-18-3). Irving made
landfall 110 nm (204 km) northeast of Hanoi
at 1518002, and thereafter rapidly dissi-
pated over the mountainous area of Vietnam.
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TYPHOON JUDY (19)

F@JW 3-19-1. 050520Z .Sep.tembm(NOAA 7
Utiua.timagem g).

Typhoon Judy, along with Typhoon
Irving (18) developed within a very
active monsoon trough that dominated the
low-latitudes of the western North Pacific
during the first week of September. At
0412002, synoptic data indicated low-level
winds were beginning to organize around
the disturbances which later became Judy
and Irving. This apparent organization
prompted the reissuance of the Significant
Tropical Weather Advisory (ABEH PGTW) at
0416002 which discussed each of these
systems for the first time. The relatively
continuous maximum cloud zone that spawned
these two typhoons is shown in Figure
3-19-1, at about the time that a Tropical
Cyclone Formation Alert was issued for
Judy and the initial warning was issued
for Tropical Depression 18 (Irving).

During the ensuing 24-hour period,
Judy rapidly organized while Irving
slowly intensified. It was during this
period that satellite imagery showed the
maximum cloud zone segmenting around the

Fi.gute3-79-3. 090613Z Septemba (NOAA 7
v.i&la.tinlugtiyl.

FZguze 3-19-2. 060508Z Septembti (NOAA 7
U.ibuol.bnagezy).

two systems (Figure 3-19-2). The first
warning for Tropical Depression 19 was
issued at 0516002 when satellite imagery
indicated a progressive development of
cloud features around the system. The
first reconnaissance aircrafk mission
for Judy was conducted at 0522392 and
reported 45 kt (23 m/see) surface winds
and a 994 mb minimum sea level pressure.
Based on these data, Tropical Depression
19 was upgraded to Tropical Storm Judy
on the 0600002 warning.

Initial forecasts for Judy anticipated
a movement toward the west-northwest as
the numerical forecast series built the
subtropical ridge from 150E toward 130E
along 25N. However, the subtropical
ridge did not build from east to west
but built northward along 150E instead.
This change in ridge orientation, along
with the eastward progression of a short
wave trough over Asia, permitted Judy
to track northwestward toward eventual
recurvature east of Okinawa.

“Figuhe3-~9-4. 091858z Septgmbti [NOAA 7
&@uvwxi .LM+Wqj).
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From 6 to 9 September, Judy developed
at ‘a fairly steady rate (15 to 20 kt
(8 to 10 m/see) per day) and reached a
peak intensity of 90 kt (46 m\sec) on
9 September. This period of intensification
was aided by a tropical upper-tropospheric
trough (TUTT) that was located to the
north and northwest of Judy through most
of this period.

On 8 and 9 September, 200 mb data
and satellite imageries suggested that
Judy’s upper-level circulation was moving
into a region previously occupied by
the TUTT. As depicted in Figure 3-19-3,
the TUTT axis was contorted northward
around the periphery of the advancing
Judy . By 0918582 (Figure 3-19-4),
satellite imagery revealed that the west
quadrant was virtually devoid of deep-
layer convection and Judy’s center had
expanded to more than 90 nm (167 km)
in diameter. During this period, Judy
exhibited a reversal in sea level
pressure tendency and subsequent

reintensification was not observed. Based
on the interpretation of available
data, it appears that at the mid- and
upper–tropospheric levels, Judy may have
Lngested the remnants of the TUTT; and
this entrainment of cooler air at these
levels may have accounted for the changes
in Judy’s intensity trend and the resultant
satellite signature that were observed
on 9 September.

Prior to 081800Z, JTWC forecast
tracks predicted that Judy would progress
slowly toward the north in the 48- to
72-hour period with a close approach to
Okinawa expected. However, with the
issuance of warning number 13 at
081800z, a significant change toward
the north and recurvature toward eastern
Honshu was forecast. This change in the
forecast was prompted by the 081200z
500 mb and 200 mb analyses data which
showed a deeper penetration of a mid-
latitude trough, south of Korea, than
was previously anticipated.

Figutt 3-19-5. 100601Z septembti (NOAA i’
uiAd inlagew)

On 10 September; Judy was moving slowly
(6 to 7 kt (11 to 13 km/hr)) toward the
north-northeast; satellite imagery (Figure
3-19-5) shows the cloud signature returning
to a more circular appearance. Presumably,
the interaction with the TUTT had ceased
and the mid- and upper-levels were returning
to a more typical environment for a mature
typhoon.

Judy accelerated toward Japan on the
llth; this movement had been expected as
early as 9 September (near 24N) but was
delayed until the influence of low-level

F.igww 3-19-6. 110549Z Sap.tvnbm (NOAA 7
V.dlllzt.inlU@’Lg)

steering became favorable for a sustained
northward movement. A low-level anti-
cyclone, centered near 45N 120E, had been
exerting a relatively strong north to
northeast flow over the Sea of Japan
southward to 27N. On 11 September, this
anticyclone began to weaken and its
influence on the region north of Judy
abated. In response, Judy accelerated
from 8 kt (15 km/hr) at 11OOOOZ to well
over 25 kt (46 km/hr) before it struck
Japan 38 hours later. Figure 3-19-6
shows Judy as this acceleration began.
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F.iguw 3-19-7. 1118342 .septembtilNO~ 7
in6huJwd hag W/)

As Judy approached 30N, strong upper-
level winds from the south-southwest
began exerting considerable pressure
on Judy. As seen in Figure 3-19-7,
convective activity was eroding on the
southwestern periphery of Judy’s center.
This process preceded and accompanied B
Judy through its extratropical transition
(Figure 3-19-8).

At 1208002, Judy made landfall upon
Omaezaki Point in Shizuoka Prefecture,

Figure 3-79-~. 121~10z Stpte.mbu [NOAA 7
.Ln&uuwd Inm.gely).

southeast of Nagoya. Judy moved rapidly
over the mountainous region of central
Honshu and entered the eastern portion
of the Sea of Japan where extratropical
transition followed. In its wake, Judy
left at least 25 dead and the accompanying
torrential rains and floods damaged more
than 61,000 houses, washed out sections of
956 highways and swept away 46 bridges
in an area stretching from Osaka in the
south, to Hokkaido in the north.
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TYPHOON KEN (20)

Typhoon Ken formed in mid-September in
the western portion of an elongate~ monsoon
trough in the Philippine Sea. Satellite
imagery on 14 and 15 September showed a
persistent convective disturbance near 17N
134E with evidence of upper- and lower-level
circulation centers. ?, reconnaissance air-
craft mission early” on 16 September closed
off a surface circulation near 18N 133E,
with 10 to 35 kt (5 to 18 m/see) winds and
a minimum sea level pressure of 1003 mb.
Based on this information, JTWC elected to
forgo the issuance of a Tropical Cyclone
Formation Alert and, at 1603002, the initial
warning was issued on Ken as Tropical
Depression 20.

Ken was upgraded to tropical storm
status on the 1612002 warning after aircraft
reconnaissance reported a 999 mb central
pressure and sustained winds of 35 kt (18
m/see) . Initial warnings for Ken anticipated
movement toward the west, passing near the
northern tip of Luzon within 72 hours. These
forecasts were based on the apparent strength
of the mid-level steering flow along the
southern periphery of the subtropical ridge
which was centered between Taiwan and Okinawa.
Thirty-three hours after the initial warning
was issued, Ken was upgraded to typhoon status
when aircraft reconnaissance data showed a
central pressure of 976 mb, equivalent to an
intensity of 65 kt (33 m/see) (Atkinson and
Holliday, 1977). Ken underwent a rapid
intensification during the following 24 to
36 hours, with its intensity surpassing 100 kt
(51 m/see) on 18 September. Up to this point
in its development Ken was characterized as
a compact system; for example, aircraft data
at 1806002 indicated a 938 mb central pressure
in a 10 nm (19 km) diameter eye with a maximum
surface wind of 100 kt (51 m/see) located
within a band of maximum winds only “15 nm
(28 km) from the center.

Ken moved much slower than anticipated,
and toward the west-northwest, for the first
four days in warning status. During this
period, a gradual but significant change in
the subtropical ridge was taking place; by
19 September the ridge had retrograded south-
westward and strengthened over southern China
and the northern portion of the South China
Sea. JTWC forecasts during this period
expected this S1OW movement to be short-lived
based on a forecast strengthening of the ridge
north of Ken and a corresponding weakening of
the ridge over the South China Sea which would
allow Ken to resume its movement westward.
This forecast scenario never materialized and,
aided by analysis and prognostic fields from
the 1912002 data base which provided
indications that westward movement was not
likely to occur, JTWC forecast tracks turned
toward the north commencing with the 2000002
warning. Some of the indicators which
prompted JTWC to change the forecast track
were: the numerical forecast fields were
starting to show a persistent break in the ridge
north of Ken vice a strengthening of the ridge;
the dynamic tropical cyclone models [OTCM, NTCM)
began to consistently forecast a northward
movement; and analysis data began to show
significant height falls at the 700 mb level were
starting to occur north of the ridge over
southern Japan.

Despite all the signs predicting a
northward movement, Ken eventually became
quasi-stationary on 20 September (Figure
3-20-1 shows Ken at its westernmost position)
and the character of the associated circu-
lation pattern began to change dramatically;
aircraft reconnaissance missions found the
center expanding, with the strongest wind
bands moving away from the center. The
diameter and character of the eye (when
observed) was also changing from mission to
mission. A possible explanation of what
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Figl.lhc3-20-1. Typhoon Ken, at i% weble,.tnmo~t
pOb&On and jvAf beginning a pdod o~ uamj .ti,ttte
movement. Note tht bttong bonding .touw?d Ken ‘b
centat, OLLth2nthe next two @/b, much o{ .thL$
un.tw uwld rode, &aving a ntiy cloud-@ee
azea 60 nm [111 km] in diamte,t. 200542Z Sep.temba
(NOAA 7 V&ld imagelg @OV.idti bg Del 4, ~~
Uahk AB RPI.

caused Ken to undergo such drastic changes
could be the interaction with mid-latitude
westerlies advecting much cooler air into
Ken’s center, thus accounting for formation
of the large cloud-free center. The 2012002
500 mb analysis (Figure 3-20-2) shows the
winds from the west moving into Ken’s
circulation about the time that these changes
began. However, this does not explain why
Ken’s eye dissipated and then reformed within
the otherwise cloud-free center, unless the
westerlies were diverted from the center for
short periods of time, allowing warm, moist
air to reenter the center and assist in the
reformation of the eye.

Ken’s eye was last observed at 2120112
during a double-fix aircraft mission. On
the first penetration, the mission Aerial
Reconnaissance Weather Officer (ARWO)
indicated the eye was 7 nm (13 km) in
diameter but on the second penetration, at
2123272, the ARWO reported “... the eye was
so large we couldntt even pick it up on our
radar ...’11. Further, the band of maximum
winds were observed some 60 to 95 run (111 to
176 km) from Ken’s center.

On 21 September, satellite imagery and
uPPer air analysis data indicated the trough
north of the subtropical ridge had begun to

1 Candis L. Weatherford, Capt, USAF, mission
ARwo .
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deepen. In response, Ken began to move
erratically toward the northeast and by
2118002 was on a steady course toward Okinawa.
The possibility of significant acceleration
was examined as continued interaction with
the mid-latitude westerlies seemed likely.
A recently developed JTWC forecast aid,
TAPT (Weir, 1982) , indicated Ken might under-
go acceleration near 25N. Indeed, as Ken
approached 26N, its forward speed began to
increase and acceleration continued until
landfall on the island of Shikoku, Japan.
During this acceleration period Ken passed
78 nm (143 km) southeast of Okinawa;
maximum winds recorded at Kadena AB were 35
kt (18 m/see) at 230955Z and aK~a~lgyt of
58 kt (30 m/see) at 2311352.
brought a significant, and much needed,
rainfall to Okinawa; 11.09 inches (28.2 cm)
were recorded at Kadena on 23 September.

Once past Okinawa, Ken began to gradually
weaken under strong mid- and upper-level

westerlies. Aircraft reconnaissance missions
continued to find the belt of maximum surface
winds moving farther away from the center with
every fix. Satellite imagery showed a steady
decline in convection as Ken continued to move
toward Japan. Ken made landfall upon Shikoku
at 2417002, crossed the inland sea, and then
moved through western Honshu into the Sea
of Japan where it became extratropical at
2500002.

Ken was the fourth typhoon of the season
to hit the main islands of Japan; it brought
torrential rains and high winds, which
triggered mudslides that flooded or wrecked
thousands of homes and paralyzed both air
and ground transportation. Reports from the
region indicated that a peak gust of 114 kt
(59 m/see) was recorded on Shikoku during
Ken’s passage along with 8.7 inches (22.1 cm)
of rain over one six-hour period.

I.yn I 4W

j. 100” 105~ 10 115° ‘w

Fi@uuz 3-20-2. 500 mb o.mdy~b, w.ti.d (IX 2012002.
Tht bZ%2Jl@h 04 the bUbt4.O@d hiK@ OV#l China
‘had dinun.bhaiduzing .th~~W&311A 12-howL ptiod.
WA )YWCCM auowed m&i-&a.t&udewL@VL-ue4 .20
move @JU%@L bOUl%WWLd d bceome Znvoh.d w&%
Kensb LiMu&&O ‘ f pttte.tn. Th(z bad in the
WZ-WLMZ ax.te.@tin 06 -the tige, nofi.th o~Ken,
can dbO be bEW. whldbW2d4 &tL3&l kno.tb.





TROPICAL STORM LOLA (21)

Tropical Storm Lola was the third
tropical cyclone of the season to form
in the subtropical latitudes of the
western North Pacific Ocean. Typical of
tropical cyclones that form north of 20N
in the mid- and late summer, I.ola’s
formation was aided by its proximity to
a tropical upper tropospheric trough
(TUTT) cell (Sadler, 1976) and remained
a small, compact tropical cyclone during
its lifetime. Due to Iola’s remote
location, no successful reconnaissance
aircraft missions were flown and all fix
positions and intensity estimates were
based on analyses from satellite imagery.

Lola was first detected on satellite
imagery as a weakly organized band of
convection near the dateline on 13
September. By 1400002, this convection
had moved westward to within 600 nm
(1111 km) of a well-defined TUTT cell
that was located in the vicinity of Wake
Island (WMO 91245). During the ensuing
24 hours, the upper-tropospheric divergence
fields appeared to increase in the area and
a small anticyclone was soon detected on
satellite imagery over the disturbance.
During the same period, a low-level shear
line from a cold front moved to within
200 nm (370 km), north of the convective
disturbance. This shear line appeared
to aid the development of the low-level

circulation center, as cumulus lines
could be detected spiraling into the
system’s center from the north as early
as 1500002.

Convection remained weak and variable
over the next 18 hours; however, at
1518292 a Tropical Cyclone Formation Alert
was issued when upper-level outflow
increased around the system. During the
next 12 hours, convective organization
increased and at 1606002, the first warning
was issued for Tropical Storm Lola when
the intensity estimate from analysis of
visual satellite imagery indicated the
likelihood of 35 kt (18 m/see) surface
winds near Lolats center.

Lola’s eventual recurvature around
a mid-tropospheric anticyclone was well
forecast due, in part, to good agreement
from the very first forecast with the
CYCLOPS steering aids and the One-Way
Interactive Tropical Cyclone Model (OTCM).

As Lola approached 30N on 17 September,
acceleration toward the northeast began in
advance of a newly formed cold front
which was moving toward Lola from the
northwest. Extratropical transition
was completed by 1900002 when Lda
became totally entrained into the frontal
system.

Fi.g(uw 3-21-1. T)Lo@atS@m LO&&thLZpOhft
06 tecwcvatme m a CO.U @It appfwachu &wm
the no*eh.t. 1704362 .$zpxembw {N(M.4 7 VibUU.t

Wwl .
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TROPICAL DEPRESSION (22)

Tropical Depression 22 began its brief
existence as a significant tropical cyclone
in the wake of Typhoon Ken (20) . An exposed
low-level circulation, with convection
displaced well west-southwest of the
circulation center, was a persistent feature
of this system throughout its lifetime as it
was apparently dominated by Typhoon Ken’s

uPPer-level OutflOw.

The first aircraft investigative
mission flown on 20 September closed a
surface circulation with 15 kt (8 m/see)
winds and a central sea level pressure of
1002 mb. The mission Aerial Reconnaissance
Weather Officer reported no mid- or upper-
level cloud features associated with the
low-level center. A second investigative
flight on 21 September reported winds had
increased to 20 kt (10 m/see) near the
circulation center, while winds of 30 kt
(15 m/see) were evident 70 nm (130 km)
south of the center. Convection was
displaced 90 nm (167 km) west-southwest of
the low-level cenfer but was increasing
in intensity. This information prompted
the issuance of a Tropical Cyclone Formation
Alert (TCFA) at 210123z.

Subsequent synoptic data carried a
growing number of reports of 30 kt (15 m/see)
winds in the alert area, plus visual satellite
imagery at 2103OOZ depicted a strengthening
of the low-level circulation. Based on these
factors, the first warning was issued

on Tropical Depression 22 at 2106OOZ
calling for movement toward the northwest.
At this time Typhoon Ken was 900 nm (1667 km)
to the west-northwest but minimal interaction
was expected. However, Ken’s outflow
pattern was expected to inhibit rapid
development o: Tropical Depression 22.
Therefore intensification to only 55 kt
(28 m/see) was forecast by the end of
72 hours. (See Figure 3-22-l).

During the ensuing 24-hour period
aircraft and satellite data showed no
indication of vertical development.
Synoptic data at 2200002 indicated that
surface winds had weakened to 20 kt (10 m/see)
and surface pressures had not changed from
the previous 1002 mb level. Because
Tropical Depression 22 was continuing to
move more rapidly toward the north-northeast,
little opportunity for further development
was expected. Additionally, satellite
imagery continued to show a weakening
of the low-level circulation, thus
warnings were suspended at 2207002.

After dissipating as a significant
tropical cyclone, a weak convective
disturbance persisted and began accelerating
northeastward. This disturbance did maintain
enough integrity to induce the development
of a small extratropical system upon
merging with a frontal zone southeast of
Japan on 24 September.

Figww 3-22-1. Thop.icd VepJL@Ab~n 22 at 30 kt
[15 mjhtc) .in.teti.itym an expobt?d.tow-hvti
citcutat.ion. Convtion.L5 ddplizced to -the
weAt-hell.thOe4x.Typhoon Ken em bt~cen 900 nm
(1667 km] to .thenom%umt. 210529Z S~p-tembeh
(NOAA 7ui4uali.maguujl.
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SUPER TYPHOON MAC (23)

Super Typhoon Mac was spawned to -the
east of Ponape (WMO 91348) in an area which
had been under close scrutiny by the
Joint Typhoon Warning Center for several
days. A persistent surface circulation,
with an associated upper-level anticyclone,
was closely monitored beginning on 28
September. No signs of significant
development were evident until satellite
imagery on 1 October revealed that the
convective pattern was more conducive
to intensification and the upper-level
outflow signature was supportive of
sustained further growth of the disturbance.
Based upon this evidence, a Tropical Cyclone
Formation Alert was issued at O1O635Z.
Further intensification was rapid; the first
warning on Tropical Depression 23 was issued
at 011200Z after nearby shipboard observations
indicated that the surface pressure was as
low as 1003 mb and that surface winds had
risen to 25 kt (13 m/see).

Because of Tropical Depression 23’s
location (near 12N 150E), it became apparent
that the system presented a significant
threat to the island of Guam. During
its formative stages, Mac had moved somewhat
erratically but had tracked generally
west-northwestward under the influence
of steering currents associated with the
southern periphery of the subtropical ridge.
Initially, numerical forecast fields
indicated there would be no change in this
steering flow over the next three days and
Mac was predicted to continue on a west-
northwest course. During this period, rapid
intensification was expected due to favorable
uPPer~ and lower-level conditions: the
relatively small upper-level anticyclone
over the system was in close proximity to
strong upper-level outflow channels; and at
the surface, there was a massive area of
inflow from the west with virtually no
competition from other circulation centers
in the area (Figure 3-23-l).

Figtie 3-23-1. 0112002 Octobu hul~auz OldlJbiA.
~.i.ndbpdb &te.& k.mltb.
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Fiiyuw 3-23-2. Supe,zTgphoon Mac h ~hoam 11 houm
a@.t maximum .intemi.tg,050b40Z OcXobet {NOAA 7
Vtillolimagtiy).

Initial forecasts proved accurate as
Mac passed 10 nm (19 km) southwest of Guam
at 0300002. Although maximum sustained
winds within Mac were estimated to be 60 kt
(31 m/see) at closest point of approach to
Guam, the highest sustained winds recorded
at Nimitz Hill (24 nm (44 km) from Mac’s
center) were just 30 kt (15 m/see) . Guam
experienced little structural or equipment
damage because of the fortunate combination
of adequate advance warning and preparation,
and the compact wind radii associated with
Mac . However, crop damage was extensive
in the southern part of the island due to the
heavy rains and relatively high winds
experienced there; the Government of Guam
Department of Agriculture estimated damages
at 1.5 million dollars.

Mac continued to intensify rapidly
aCter passing Guam. In two days, from the
3rd to the 5th, Mac more than doubled its
intensity from 60 kt (31 m/see) to 140 kt
(72 m/see) (Figure 3-23-2). Figure 3-23-3
shows the trends of various meteorological
parameters over Mac’s lifetime. The 700 mb
data and minimum sea level pressure (MSLP)
were derived from reconnaissance aircraft
data. Items of particular note include:
the dewpoint depression of 28°C, one of the
largest ever recorded in a tropical cyclone:
the redevelopment to super typhoon strength,
only the sixth recorded instance since 1958;
the correspondence of the MSLP trends and
intensity peaks; and the relatively smooth
intensity trend as presented by Dvorak
analyses.
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During its period of rapid intensifi-
-cation, Mac began to assume a more northwest-
ward track in response to a developing
weakness in the subtropical ridge near the
Ryukyu Islands. On 5 and 6 October, after
having attained super typhoon strength, Mac
turned sharply north-northeastward and
accelerated. Beginning with forecasts issued
on 4 October, which keyed on the break in
the subtropical ridge, JTWC anticipated this
movement quite well. Because of a deep
westerly flow which extended well to the
south of the main islands of Japan, Mac
never posed a threat to Japan even though it

iFBes
‘- Dvo.

91 Min.

-.-, 7001

appeared to be right on course toward Tokyo
until 8 October.

Once embedded in the mid-latitude
westerly flow, Mac accelerated to a maximum
forward speed OF 28 kt (52 km/hr) but lost
little of its intensity. Two days after its
recurvature, Mac’s intensity had dropped only
30 kt (15 m/see), i.e. from 125 to 95 kt (64
to 49 m/see); although Mac remained intense,
it rapidly lost its tropical characteristics
and transitioned into an extratropical
system on 9 October.
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TYPHOON NANCY (24)

A large area of weakly organized

convection consolidated into a single mass
on 8 October near 17N 158E in a region made
favorable for cyclogenesis by the divergence
aloft near an upper cold low. This con-
vection was strong’ enough to become separate
from the surrounding cloudiness lying south
of an upper cold low embedded within a
tropical upper-tropospheric trough (TUTT).
Sustained surface pressure falls, however,
weren’t realized as this convective area
degenerated later that day into a random
pattern of cloudiness. The upper cold low
continued to drift westward and was located

near 148E on 10 October. This time the con-
ditions were right for cyclogenesis – the
upper-level divergence coupled with a pre-
existing low-level cyclonic circulation and
a tropical depression formed in the enhanced
cloudiness just south of the TUTT. This
cloudiness was separate and distinct from
the routinely observed maximum cloud zone,
which lay to the south, between 7N and 10N.

A Tropical Cyclone Formation Alert was
issued at 10073OZ for the area 200 nm
(370 km) north of Guam due to the 1005 mb
surface pressures and the significant

FiguJLc3-24-I. 140556Z Octobex NOAA 7 V.iblld .i.mcl(jCVLy

hhoau Typhoon Nancy at .ilbpeak &tenbiXY o~ 115 kt
(59 mlbw) and LZPPILOXLMMIJALX how oway @om
.&nd&I.U on notthtin Luzon. No.tethei.blund 06
To,iuuncanbe~ecnti Zhenoz.th o~ Nancg’4 cloud
bk&&fb .
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increase of cloud pattern or$?mization.
Again, because of the sparse conventional
data, satellite ifiages had been the key
indicator of cyclogenesis and aiicraft
reconnaissance coult3 not be scheduled to
investigate the area until the following day.

The initial reconnaissance aircraft
located a closed circulation and surface
winds of 25 kt (13 m/see) which prompted the
first warning at 1102OOZ. Upgrading from
tropical depression to tropical storm status
followed within six hours, when the follow-on
aircraft fix found 35 kt (18 m/see) winds and
a minimum sea level pressure of 999 mb. Nancy
stabilized at moderate tropical storm strength
and maintained a westward track for the next
24 hours.

Much of Nancy’s early warning period was
marked by several changes in the basic forecast
track. The first four warnings anticipated that

Nancy would track northward toward recurvature;
however, due in part to the strengthening of the
low-level easterly winds north of Nancy, this
forecast movement did not occur and Nancy moved
rapidly westward with the low-level steering
flow. The next four warnings anticipated a
west-northwestward movement and through the
Bashi Channel, north of Luzon. This track was
a.bando.~ed at 1300002 when analysis and numerical
prognostic data showed evidence that a mid–
latitude trough would deepen south of Korea and
lessen the influence of the low-level steering
on Nancy. Thus until 1406002 (warning 14), the
JTWC forecasts showed a pronounced northwestward
track toward Taiwan and mainland China. On
14 October, as it became evident that the fore-
cast weakening of the low-level steering current
would not materializer the JTWC forecasts
turned toward the west-southwest.

During this period of changing forecast
scenarios, Nancy began to intensify. On 13

F.i_gwLe3-24-2. T~phoon Nancy waA Locutad na?,t
17.ON 113.~E 01 270 w (3~9 km] W-bt-401@fl@5t 0{

Zhe.blancf 06 M.i-Nanat 160714Z Octobe)c. tfa.i-Nan
&&and w buted on the notiwkmn edge 06 Noncy’b
&LVu14 ctoud Couol.. )10X(2the @.&wuthti a4
AILiiuted by the &nau, I$z.OLloeatJW’LcfJmLA14Ov,f?n
.tk.i.4.Landand wmtimw o~ W.t~ko~;kVLp
wn.tILut .&J tit apptoach.ing tgphoon.
UiAllatimagtvlyl.
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October, Nancy attained typhoon strength and
then rapidly deepened to a peak intensity of
115 kt (59 m/see) just six hours prior to
landfall on northeastern Luzon. Nancy was
reduced to tropical storm strength by a rugged
overland transit, but was quick to regain
typhoon strength upon reaching the open waters
of the South China Sea. Nancy was the most
intense typhoon to strike the Republic of the
Philippines this year; in its wake, Nancy left
at least 110 dead, 12,000 people homeless, and
caused an estimated 46 million dollars damage.

The presence of a continuing strong mid-
and upper-level circulation pattern made Nancy’s
reintensification in the South China Sea
possible. At 1612002, Nancy reached a second
peak intensity of 80 kt (41 m/see) as it passed
just north of the Paracel Islands (WMO 59981).
The influence of a subtropical ridge over

southern China and the continuing presence of
of the low-level northeasterly (monsoon) flow
across the South China Sea kept Nancy on a
westward track until it approached Hai-Nan
Island late on 16 October. From near Hai-Nan
until landfall, Nancy maintained a slower,
northwestward track along the southern periphery
of the subtropical ridge.

On 18 October, Nancy crossed the coast of
Vietnam 15 nm (38 km) north of the city of
Vinh (18.7N 105.7E) in the Nghe Tinh province,
causing at least 71 deaths, leaving 194,200
people homeless, and devasting 185 square miles
(48,000 hectares) of winter rice crops that were
reaCy for harvest. Later satellite imagery
(at 180600Z) indicated that Nancy’s central
convection had dissipated over the mountains of
.Vietnam.
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TROPICAL DEPRESSION 25

On 14 October, surface observations
indicated a weak circulation center near 18N
141E. Satellite analysis of the area revealed
the presence of an upper-level anticyclone
with potential to enhance the ventilation of
the surface system. Expecting further
development once the system attained vertical
alignment, JTWC issued a Tropical Cyclone
Formation Alert (TCFA) at 141200z.

Aircraft reconnaissance at 142336Z
located a weak surface circulation near 18N
139E, with central pressures estimated to
be near 1006 mb. The initial warning on
Tropical Depression 25 was issued after
150000Z satellite imagery showed the
convective area near the center was
becoming more organized.

Subsequent aircraft reconnaissance of the
system at 150900Z reported maximum winds less
than 10 kt (5 m/see), and the circulation
center could not be fixed by either winds or
pressures. Satellite imagery indicated
that the convection associated with the
system had greatly weakened, and the overall
organization had decreased. The subsequent
warning, at 151200Z, anticipated further

weakening of Tropical Depression 25 and the
forecast period was shortened to 24 hours.
On the following day, visual satellite imagery
at 160000z, with corroborative synoptic
data, indicated that Tropical Depression 25
had become a fully exposed low-level
circulation with no associated major convection.
Thus, the final warning on Tropical Depression
25 was issued at 160600z.

For the next 48 hours, this exposed
low-level circulation remained evident on
visual satellite imagery, as it progressed
to the northwest. Re-development of some
convective banding, curving into the system
was observed on 18 October. The development
of a weak anticyclonic pattern aloft prompted
the issuance of a TCFA for the area, near
21N 134E, at 180800Z. A low-level aircraft
investigative mission was conducted at 1902002,
but was unable to locate a closed circulation
center.

Early on 19 October, when the remains of
Tropical Depression 25 were entrained into
the expanding low-level inflow pattern
associated with Typhoon Owen (26) , the TCFA
was cancelled.
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‘i’YPHOO?$0i03N (26 )

Typhoon Owen culminated an active
14-week period (22 July through 27 October)
during which 17 tropical cyclones reached
warning status in the western North Pacific.
During this period, only 10 calendar days
did not have at least one tropical cyclone
in warning status, with five days (26 to 30
September) the longest period without
warnings. So obvious was the cessation of
this period that four weeks elapsed between
the final warning on Owen and the initial
warning on the next tropical cyclone, Pamela
(27) .

Gwen developed from a disturbance
which was first detected on 13 October east
of Kwajalein Atoll. 0n,14 October increased
convective organization became evident on
satellite imagery and, at 1412002, a Tropical
Cyclone Formation Alert was issued. During
the subsequent 36-hour period, the distur-
bance slowly organized, e.g. a reconnaissance
aircraft investigative mission conducted on’

system of sufficient intensity to warrant
transition to warning status, thus the
initial warning was issued for Tropical
Depression 26.

During the first 24 hours in warning
status, positioning from aircraft and
satellite data became more consistent, e.g.

the 1523172 aircraft fix was located
approximately 90 nm (167 km) east of the
1600002 satellite fix; by 1621OOZ the
difference was less than 20 nm (37 km). As
Figure 3-26-1 depicts, a strong upper-level
tilt to the south was evident, but low-level
cumulus cloud lines, detected north of the
main convective mass, provided evidence of
Owen’s continued organization. Owen is
another example of non-vertical alignment
of developing tropical cyclones (Huntley
and Diercks, 1981) . Such systems normally
become better aligned as they mature and
Owen was no exception; on 18 and 19 October,
the tilt became less evident and Owen

14 October located a weak surface circulation responded by attaining

approximately 100 nm (185 km) east of the 1812002 and developing
convective center. However, by 1518002 the on 19 October.
convective features were indicative of a

typhoon strength at
a banding-type eye

Fi.guIe 3-26-1. Low-&vcL cumu.LuActoud Lina can be
~ccn enfting Owen’h cen.%t while .thttin convmt.ive
~ea.twwA am d.bplaced equa.tmumd od.thel-ow-ttuel
Cen.tez. .%ttong uppe,IL-Levelnotihwttiy winch o..ke
pwovid.inga unid.itect.ionatou@ow channel-towztdthe
Aotiel.t. 170520Z Otibu (NOAd 7 v.buulimgvzy].
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While (Wen was aligning in’ the vertical,
it a“lso began to slow its forward movement
appreciably, from 13 to 6 kt (24 to 11 km/hr)
Track forecasts (describing a west-northwest
movement) were adequate until the system
reached 17.5N 144E at 1812002, when Owen
turned sharply northward. Although most
forecasts up to this point had anticipated
an eventual northward movement, none fully
anticipated the extent of Gwents turn on
18 October. This movement can be related
to the development of a blocking high east
of Japan. (Actually, the FNOC prognostic
series more than adequately forecast this
development, but an extension of the mi&i-
tropospheric (500 mb) subtropical ridge north
Of Owen and westward to 135E was seen by

forecasters as an inhibiting factor to
more significant northward movement) . The
development of the block increased the
south-to-north flow in the mid-levels,
leading to an erosion of the subtropical
ridge north of Owen and thus, allowed the
typhoon to move northward.

From 19 to 21 October, Owen accelerated
northward toward an anticipated extratropical
transition, reaching a peak intensity of
105 kt [54 m/see) (Figure 3-26-2). Speed of
movement forecasts during this period were
quite gooti and fully anticipated Owen’s
acceleration from 10 to 22 kt (19 to 41
km/hr ). However, the track forecasts did
not fair as well, primarily due to the
conflicting options presented by the flow
around the block. Figure 3-26-3 shows the
configuration of the mid-tropospheric
(500 mb) flow near the block on 20 October,
as well as the various forecast tracks issued
(from 1900002 to 2100002] and Owen’s eventual
best track. As can be seen, forecasts 14
through 17 tended toward the east (south of
the blocking high), forecasts 18 and 19
anticipated that Owen would nove northward
toward an occluded low near Kamchatka, and
forecasts 20 through 22 seemed to split the
difference. On 21 October, Owen’s antici-
pated extratropical transition was well
underway; its associated convective features

F@me 3-26-2. Typkoon Gwen neah muxi.mwn.&tenALty,
710 m (1315 km) Aou.&-bou.thcaAt o{ Tokyo, Japan at
ZO0443Z Oc.tobeh[NOAA 7 Vi.AUd m@Ly)
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Figtie 3-26-3. FNOC 500 mb akId~hb al 2000002
Oc,tobehwith uvuw.ingb14 though 22 and Owen‘b be.b.t
tick bllpdl?l~htd. (t&d bpeech -inknoti.

were being sheared northward (away from the
surface center) , low-level inflow from the
mid-latitudes dominated Owents surface
circulation pattern, and aircraft reports
showed the band of maximum winds moving
further from the center (135 nm (232 km) at
2107O4Z).

Numbered tropical cyclone warnings ended
at 2200002 when satellite imagery indicated
that Owen had transitioned to an extra-
tropical low. During the next two days,
extratropical gale warnings were issued by
the NOCC Operations Department as the system
tracked southeastward and south of the
blocking high. On 23 October an increase in
convective activity was noted equatorward
of the system center (Figure 3-26-4) and
during the next 24 hours it was closely
monitored for possible reclassification as
“tropical” vice “extratropical” or “sub-
tropical” cyclone. The decision to redesig-
nate Owen as a tropical cyclone occurred on

24 October whe:l the convection began to re-
organize around the system’s center.

For the next 24 hours, Owen tracked
eastward and maintained an estimated 50 kt
(26 m/see) intensity. Satellite fixes on
25 October began to indicate a pronounced
northward track and a steady decrease in
convective activity. From ,25 to 27 Octoberr
the block, which had dominated the region
for more than one week, began to break
down and move eastward toward the Inter-
national Dateline. As Owen moved north-
northwestward then northeastward, it
slowly weakened and dissipated in the
warm sector of an advancing frontal system.
The final tropical cyclone warning was
issued for Owen (as Tropical Depression 26)
at 2712002 some 1400 nm (2593 km) north of
its point of initial detection after
completing a track in excess of 3600 nm
(6668 km).

Figwce 3-26-4. At 2403552 O&obat, a&ign.t@mt
.inczefv4ein wnvection .iAevident neivtthe AyM2m’d
cottti; at the tit OiUenm in awLning bta.tuau
an ex,twttap.icd tow (NOAA 7 vibud tigtiy).
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TYPHOON PAMELA (27)

Typhoon Pamela, the 27th significant
tropical cyclone of the season, formed east
of the Marshall Islands on 24 November.
Uncommon for a late season tropical cyclone,
Pamela went on to become the longest running,
in terms of time and distance, tropical
cyclone of the year before dissipating in the
South China Sea on 9 December. During its
active warning period, Pamela was upgraded to
typhoon status on four distinct occasions
(reduced to three in post-analysis), a very
rare phenomenon.

Development was first observed on 21
November with the formation of an upper-level
anticyclone which had some convective activity
along its northern outflow band. Visual
satellite imagery on 22 November showed a
low-level circulation was present near 6N 177E.
During the next 48 hours, this disturbance
lingered in the region east of 175E with
convective activity fluctuating near the
center; however, a slow increase in organi-
zation, conducive to further development, was
observed.

The slow development of this disturbance
is. attributed to the proximity of Hurricane
Iv:a (04C) in the eastern North Pacific. As
Iwa moved northeastward and passed the
Hawaiian Islands, the disturbance (Pamela)
began moving westward. A noticeable increase
in convection was observed, leading to the

issuance of a Tropical Cyclone Formation Alert
at 2306002 for an area east of Majuro Atoll.
The system further organized, thrs prompting
the initial warning on Tropical L’epression 27
at 2<06002. When the system developed a
central convective feature, accompanied by a
well-defined upper-level outflow pattern, it
was upgraded to Tropical Storm Pamela at
2412002.

The first several warnings called for
movement toward the west-northwest with
gradual intensification. These warnings were
based on a forecast weakening of the sub-
tropical ridge northwest of the system under
the influence of a mid-latitude trough moving
eastward from Japan. Indeed, Pamela moved
west-northwestward through the Marshall
Islands in the ensuing 84 hours. Satellite
and aircraft reconnaissance data confirmed the
gradual intensification of the system, with
Pamela attaining typhoon status at 2606002
while passing approximately 60 nm (111 km)
south-southeast of Kwajelein Atoll. By the
time Pamela passed 35 nm (65 km) southwest
of Enewetak Atoll at 271200z, its intensity
was estimated (from aircraft data) to be 95 kt
(49 m/see) (Figure 3-27-l). Initial reports
from the Marshall Islands indicated moderate
to severe damage to buildings and crops from
those islar.ds affected by Pamela’s passage,
but there were no reports of loss of life.

Figww 3-27-1. Typhoon Pamela, 15 hoti ptiOJLto

~cach~ng maximum Znten.atiy 06 100 MA [51 m/Aec],
27034~Z Novembm [NOAA 7 ViAUd imagaq].
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Once past the Marshall Islands, Pamela’s
forward speed began to slow as the system
started to come under the influence of a
mid-latitude trough passing to the north. As
Pamela approached 19N it began to rapidly
weaken as it encountered a mid- to upper-level
shear zone associated with the trough.
Evidence of the rapidity with which Pamela
weakened is seen in the aircraft reconnais-
sance data. At 282105z, a central pressure
of 950 mb and an observed 100 kt (51 m/see)
scrface wind were reported. A second
reconnaissance mission about nine and one-
half hours later (at 290640Z) reported a
979 mb central pressure and observed surface
winds of only 50 kt (26 m/see) . This second
report necessitated the downgrading of Pamela
to tropical storm status on the subsequent
warning. A much-weakened Pamela then moved
toward the southwest and began to accelerate
after breaking away from the effects of the
trough and shear zone. This movement was
in response to a strong’northeast monsoonal
flow which was present in the wake of the
eastward-moving mid-latitude trough.

Commencing with the 2918002 warning,
Pamela was forecast to reintensify.a~d move
westward along the southern periphery of the
subtropical ridge, eventually passing near
the island of Guam. The residents of Guam,
remembering the devastation caused by Super
Typhoon Pamela (May, 1976) , had been
nervously watching “Pamela’s” progress since
its designation while still some 1800 nm
(3335 km) east of Guam. Needless-to-say,
island residents began to prepare for a
possible repeat of the conditions associated
k-ith Pamela’s 1976 namesake.

Pamela continued to accelerate toward
the southwest until 3012002 when it began to
move westward. During this period, Pamela
continued to weaken; instead of gaining the
expected mid- and upper-level support for
reintensification, Pamela remained disorganized
and the anticapted intensification did not
materialize. The 0112002 December 500 mb
analysis, for example, did not show any
mid-tropospheric circulation center near
Pamela’s low-level vortex.

Although Pamela was still weakening, it
was considered a potentially dangerous trop-
ical cyclone. At 0112002, Pamela was located
90 nm (169 km) southeast of Guam and was
moving westward at 23 kt (42 km/hr) ; its closest
point of approach (to Guam) came two hours
later with the maximum recorded wind (gust) of
40 kt (21 m/see), far below the 138 kt (71 m/see
gust observed during Super Typhoon Pamela in
1976.

)

At 011532z, a reconnaissance aircraft
was able to locate Pamela’s 700 mb center
90 nm (169 km) southwest of Guam. Data from
this fix indicated that Pamela’s intensity
had decreased to 49 kt (21 m/see). The same
aircraft was tasked to provide another fix
of the 700 mb center at 0118002 but was
unable to close off the circulation (the
surface center was not observable due to
darkness) . The mission Aerial Reconnaissance
Weather Officer (ARWO) felt that the 700 mh
center had dissipated into a trough, pro-
viding further evidence that Pamela was
continuing its weakening trend. A “resources
permitting” “first-light” aircraft fix was
requested for 0122002. The aircraft orbited
south of the main convection until daybreak;
then, responding to a satellite position
provided to JTWC by Det 1, lNW, the aircraft
was able to locate the surface center at
0121502 with an estimated 35 kt (19 m/see)
intensity.

During the next 24 hours, Pamela
continued to move westward and weaken.
Satellite imagery (Figure 3-27-2) and aircraft
reconnaissance data revealed that Pamela had
become a tropical depression by 0206002.
During this period, JTWC was forecasting
Pamela to dissipate as a significant tropical
cyclone over water within 48 hours.

Pamela, again as Tropical Depression 27,
started to slow its forward speed and began
to move toward the northwest, responding to
another mid-latitude trough moving off the
coast of Asia. Once this northwest movement
began, indications that Pamela might reinten-
sify became evident. First, the 0212002
500 mb analysis suggested that a mid-
tropospheric circulation had reformed; and
second, aircraft reconnaissance at 0221262
was once again able to close off a 700 mb
center with data indicating that an intensity
of 35 kt (18 m/see) had been reached. Later
reconnaissance aircraft missions showed that
Pamela was continuing its reintensification
and it passed from tropical storm status to
typhoon status (again) at 0412002. During
this period of reintensification, Pamela
reached a maximum intensity of 80 kt (41 m/see)
while concurrently slowing to a minimum
speed of 2 kt (4 km/hr) at 050000Z (Figure
3-27-3).

JTWC objective forecast aids and FNOC
prognostic fields began to indicate the
potential for recurvature once Pamela
approached the axis of the (mid-tropospheric)
subtropical ridge, near 17N. The 0400002
warning was the first to reflect a recurva-
ture scenario. The numerical prognostic
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FigwLe 3-27-?. Pamc.ta, now Tkop.icd Vep?tihion 27,
@h +zMmatad inletii-tq 06 30 h (15 mlhcc].
0?06112 Vtcembo INOAA 7 uibd imagtiy].

fields, from which this scenario was derived,
forecast the subtropical ridge to weaken at
all levels as a mid-latitude trough deepened
~the East China Sea. This meteorological
situation would allow Pamela to recurve toward
the northeast, accelerate, and undergo an
extratropical transition. However, the low-
level (850 mb and below) ridge’did not weaken
as indicated by the prognostic series, and
Pamela went on to complete a small anticyclonic
loop and moved southwestward toward the
Philippines. Early in the loop, Pamela began
to interact with the mid-latitude westerlies
and once again the effect of increased verti-
cal wind shear weakened Pamela from 80 kt
(41 m/see) to 50 kt (26 m/see) over a 30-hour

period. However, as Pamela moved southwest-
ward, the subtropical ridge to the north
began to strengthen at all levels, allowing
Pamela to reintensify to a typhoon for the
third time. Pamela reached a maximum inten-
sity of 70 kt (36 m/see) about six hours prior
to entering the islands of the central
Philippines.

As Pamela moved through the Philippines
and weakened, Tropical Depression 28 (Roger)
formed in the Philippine Sea. The combined
effects of interaction with the topography of
the islands and a shift in the low-level wind
regime toward Roger caused Pamela to weaken
rapidly and eventually brought on its
d~.ssi~ation over the South China Sea.
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TYPHOON

Roger was particularly interesting in
it followed closely on the heels of

Typhoon Pamela (27). B;th systems remained
south of the subtropical ridge axis, moved
to a mid-tropospheric neutral point near
northern Luzon and were profoundly affected
by the passage of a mid-latitude trough. In
sharp contrast to Pamela, which was a
long-lived, significant tropical cyclone,
Roger remained an incipient circulation for
four days, and required three Tropical
Cyclone Formation Alerts (TCFA) before
attaining warning status on 7 December.

The first hint of formation occurred at
0306002 when a large area of convection
appeared in an upper-level divergence pattern
1200 nm (2222 km) southeast cf Typhoon Pamela.
This pattern persisted aloft and drifted
west-northwestward at 240 nm (444 km) per
day. The low-level circulation center was
displaced 150 nm (278 km) south of the cloud

ROGER (28)

system center. This incongruity, or tilt,
was present until 7 December an> was, most
probably, responsible for the long period of
slow development.

The persistent convection feeding an
outflow pattern aloft developed into a cloud
system center, which prompted a TCFA at
0420002 and its reissuance for relocation at
0508002. Development was arrested late on
5 December and the TCFA was cancelled at
3606002. The upper-level mechanism (troughing
off Asia) that was inhibiting Roger’s
development (in addition to contributing to
its vertical tilt) was also affecting Pamela.
During this period, Pamela slowed its forward
motion, weakened, and changed course from
the northwest to the southwest along the
periphery of the northeast monsoon. By
0616002 Pamela and (formative) Roger had
app~Oached to within 600 nm (1111 km) of each
other.

Fi-gww 3-28-1. Expanded Vi.blldd@z Od Ro9eA
jub.ta{tezw?dting @phoonbtfwt@h 0{6 the ead
wobt od luron. The ex.tenbiveI?ow-tevefcloud
deck to the )wI@z and no)duuti.t 0~ the typhoon ‘b
CiJVW ou-tif&xo.i4smbedded .& the notiea.b.t
motioon. 0906272 Ve.mnbeh [NOAA 7 vhua.t .imag~gl
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During the next 24 hours the conditions
for-tropical cyclone development were
favorable. Rawinsonde data from southwestern
Taiwan (Tung-Chiang, Taiwan (WMO 46747))
indicated a 40 m height rise at 500 mb and
reduced vertical wind shear. While Pamela
moved into the central Philippines and
weakened, Roger remained over water and under-
went rapid intensification. The low-level
wind circulation center and the cloud system
center became vertically aligned and Roger
gained tropical storm strength at 0712002.
Because of the sparse conventional data and
the system’s small maximum wind radius, the
Joint Typhoon Warning Center could not
verify the change in vertical alignment. As
a reconnaissance aircraft deployed, a TCFA
was issued at 0720002. The first fix from
the aircraft indicated a small, tight,
50 kt (26 m/see) circulation with a minimum
central pressure of 1002 mb, which prompted
the initial warning at 0800002.

Roger continued to move toward the
northwest along the coast of the Philippines
and intensified to typhoon strength at
0900002. At 0912002 the 500 mb heights to
the north at Tung-Chiang (wMO 46747) began
to fall due to an approaching mid-latitude
trough; the 700 mb flow had changed from
northerly to southerly and the low-level
northeast monsoonal flow weakened. Roger
weakened to tropical storm intensity and
moved northward along the eaet coast of
northern Luzon. Satellite imagery revealed
that a long cirrus plume was developing
from Roger and streaming northeastward
as the vertical shear increased aloft.

Increasing vertical shear, the

approaching trough, and southerly low-level
steering flow hinted at both recurvature
(with sudden acceleration) and rapid
shearing. Because of Roger’s close proximity
to land, aircraft reconnaissance was unable
to monitor which scenario was taking
place and, as a result, satellite data
became the major input to the warnings.
This posed a problem for the satellite
analysts who could only position the top of
the cloud system, which was becoming feature-
less and shearing off to the east. By
1006OOZ the cloud system center had been
poorly organized for 12 hours and the
aPParent,location of the low-level
clrculat~on center was highly suspect.
Fortunately, by this time Roger had
sufficient land clearance for the aircraft
to be used. The fix located a greatly
weakened center just off the northeastern
tip of Luzon. These data required amendment
of the 1006OOZ warning; downgrading Roger to
a tropical depression, and relocating the
circulation center 80 nm (148 km) to the
northwest. The increasing vertical shear
caused by the mid-latitude trough dropping
southeastward across mainland China had
disrupted the vertical linkage between the
upper- and lower-level circulations and
displaced the convection to the southeast.

The remains of the system were monitored
for regeneration until 1018OOZ when the final
warning was issued. The exposed low-level
center continued to track northeastward
for a day and was ingested into the fronto-
genic zone east of Taiwan.
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2. NORTH INDIAN OCEAN TROPICAL CYCLONES

The 1982 North Indian Ocean tropical cyclone developed in the Arabian Sea and the

cyclone season was near normal. Five remaining four tropical cyclones developed in

tropical cyclones reached warning status, the Bay of Bengal. Tables 3-6 through 3-8

two developed during the spring (monsoon) provide a summary of North Indian Ocean

transition season and three developed during tropical cyclones, Tropical Cyclone Formation

the fall transition season. One tropical Alerts and Warnings.

TAZLE 3-6. NORTH INDIAN OCEAN

1982 SIGNIFICANT TROPICAL CYCLONES

CALENDAR NUMBER OF MAXIMUM BEST TIU+CK
DAYS OF WARNINGS SURFACE ESTIMATED DISTANCE

TROPICAL CYCLONE PERIOD OF WARNING WARNING ISSUED WIND (KT) MSLP (MB) TFAVELED (NM)

1. TC 20-82 2MAY-5M?.Y 4 14 125 914 1135

2. TC 22-82 2 JON - 4 JUN 3 8 55 983 482

3. TC 23-82 14 OCT - 16 OCT 3 9 50 986 681

4. TC 24-82 17 OCT - 19 OCT 3 7 50 987 389

5. TC 25-82 5 NOV - 9 Nov 5 17 90 952 949

1982 TOTALS: 18 55*

* IN ADDITON, TWO AMENDED WARNINGS WERE ISSUED DURING 1982

TABLE 3-7.

1982 SIGNIFICANT TROPICAL CYCLONES

NORTH
INDIAN OCEAN

JAN FEB NAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL—— —. —— —. . . —_ —

ALL TROPICAL
CYCLONES

o 000110 00210 5

1975-1981

AVERAGE .1 - - .1 .7 .4 - - .4 .9 1.4 .4 4.6

CASES 1 0 0 1 5 3 0 0 3 6 10 3 32

FORNATION ALERTS: Five of the nine Formation Alert Events developed
into significant tropical cyclones.

WARNINGS: Number of warning days: 18

Number of warning days with
two tropical cyclones in region: o

Number of warning days with three
or more tropical cyclones in region: o
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TABLE 3-8.

FFU?QUENCY OF TROPICAL CYCLONES BY MONTH AND YEAR

YEAR J= FEB ~ APR NAY JUW JUL AUG SEP OCT NOV DEC TOTAL— —— .— —— . . __
1971* -- -- - 0000 1 10 2
1972* 000100 002010 4
1973* o 0 0 0 00 0 0 12 1

:00000 0010
4

1974* o 0 1

1975 100 0 2 000 0120 6
1976 000 101001 101 5
1977 000011 000120 5
1978 000010 000120 4
1979 0 000110 02120 7
1980 0000 000000 11 2
1981 000000 000111 3
1982 0 000110 00210 5

1975-1982

AVERAGE .1 - - .1 .8 .5 - - .4 1.0 1.4 .4 4.6

CASES 1 0 0 1 6 4 0 0 3 8 11 3 37

* JTWC warning responsibility began on 4 June 1971 for the Bay of Bengal, east of 90E.
As directed by CINCPAC, JTWC issued warnings only for those tropical cyclones that
developed or tracked through that portion of the Bay of Bengal. Commencing with
the 1975 tropical cyclone season, JTWC’S area of responsibility was extended west-
ward to include the western portion of the Bay of Bengal and the entire Arabian Sea.
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TROPICAL CYCLONE 20-82

During late April, the monsoon trough
was anchored in the latitudes south of Sri
Lanka and extended eastward into the central
portion of the Bay of Bengal. On 26 April,
an area of convection associated with this
trough became suspect and was discussed in
the Significant Tropical Weather Advisory
(ABEH PGTW); however, center fixes from
satellite data were not available until
30 April when an upper-level circulation
center was analyzed over the convection.
On 1 May, a Tropical Cyclone Formation
Alert was issued as a central dense overcast
(CDO) formed over the system.

During this period, there was some
co>cern about the actual intensity of the
system at the surface. Surface observations
from India, Sri Lanka, and throughout the
Bay of Bengal indicated light and variable
winds close to the developing system and the
strongest winds (15 to 20 kt (8 to 10 m/see))
far removed from the convection. Addition-
ally, satellite fixes lacked continuity
in tracking the system and the possibility
that a significant surface circulation
had not yet established itself seemed very
realistic. However, NOAA 7 satellite
imagery at 012132z, received and analyzed
at Air Force Global Weather Central (AFGWC),
indicated a substantial increase in
the system’s convective organization,
which prompted the issuance of the first
warning for Tropical Cyclone 20-82 at
020200Z. From the initial waCnin9 Position
440 ran (815 km) north-northeast of Sri Lanka,
Tropical Cyclone 20-82 moved northeastward,
remaining approximately 120 nm (222 km) east
of India. Fix positions remained somewhat
erratic in the early stages but improved
when satellite imagery (021327z Nom 7)
indicated that an eye had developed. The

appearance of the eye also laid to rest any
lingering doubts as to whether Tropical

Cyclone 20-82 had developed into a signifi-
cant tropical cyclone.

Track forecasts for Tropical Cyclone
20-82 were very good. From the first
warning, Tropical Cyclone 20-82 was expected
to move northeastward and turn more eastward
with time. Aa Tropical Cyclone 20-82
approached 18N, it’s movement became
virtually eastward across the Bay of Bengal
until landfall. While crossing the Bay of
Bengal, Tropical Cyclone 20-82 continued
to intensify and reached an estimated
maximum intensity of 125 kt (64 m/see) just
prior to landfall. Best track intensities
were based almost exclusively on Dvorak
intensity estimates received from AFGWC and
from Detachment l,lww, Nimitz Hill, Guam.
However, despite the absence of verifying
synoptic reports, satellite imagery
(Figure 3-29-1) and later, casualty reports
from Burma were convincing evidence that
Tropical Cyclone 20-82 was a very intense
(although quite compact) tropical cyclone.

The value of the meteorological satel-
lite, especially in data sparse regions, has
once again proven itself. In the era prior
to the availability of imagery from satel-
lites, Tropical Cyclone 20-82 would have
been an undetected storm of great intensity
that would strike without warning. A news
release from Rangoon, Burma on 6 May,
reported 7,000 homes destroyed in one town-
ship, and 85% of the homes and buildings in
another township had their roofs blown away.
Elsewhere, along Tropical Cyclone 20-82’s
path, schools, industries and hospitals were
damaged or destroyed. Yet despike this
extensive destruction, there were just ?ive
deaths reported in a region of the world
where loss of human life is frequently in the
hundreds from the effects of tropical
cyclones.

F.igute3-29-1, TIcOp.&d Cyclone 20-~2 neah nmimum
.bl.ten4iXy,juAtwebt 06 BuMla, 0504232 $hy. [NOAA
1 vibua.L6a.t~e.imagaty &wmAF6WC, O{@tt, AFE,
Nebwka)
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TROPICAL CYCLONE 22-82

Tropical Cyclone 22-82 was
significant tropical cyclone to

the second cyclone development was good, provided that
develop in either the low-level and upper-level

the Bay of Bengal during the spring (monsoon)
transition season. During the last week of
Mayr there was considerable convective
activity over the central Bay of Bengal,
resulting in two Tropical Cyclone Formation
Alerts (TCFA) that were issued for a
disturbance which tracked northeastward
and moved into Burma on 29 May.

At 2900002, a new convective area
could be detected on satellite imagery
moving out of a monsoon cloud band near 9N
in the central Bay. During the ensuing
three days, the convective area drifted
northward with little evidence of a
closed surface circulation. The synoptic
environment in the Bay of Bengal at this
time was dominated by strong (30 to 40 kt
(15 to 21 m/see)) westerly flow south of
9N, and by a 996 mb heat low over northern
India.

By O1O6OOZ June, the convective mass
became more organized as an upper-level
anticyclone could be analyzed from synoptic
data, while visual satellite imagery
revealed an exposed low-level circulation
some 120 nm (222 km) to the northeast of
the convective area. During the next 12
hours, satellite imagery indicated continued
convective organization and at 011835Z, a
TCFA was issued with the stipulation that
the potential for significant tropical

features became better aligned or a new
circb~ation developed under the convection.
By 0208002, when satellite data suggested
that the latter case had occurred (the
convective system had continued to develop
and the exposed low-level circulation
could no longer be detected on visual
imagery) , the first warning was issued for
TroRical Cyclone 22-82.

During its short lifetime, Tropical
Cyclone 22-82 followed a fairly straight,
and climatological, northwestward track.
Initially moving at 5 kt (9 km/hr),
Tropical Cyclone 22-82 steadily increased
it forward speed to 12 kt (22 km/hr) and
intensified until making landfall at
0314002. Satellite data from Air Force
Global Weather Central (AFGWC) (Figure
3-30-1) and radar reports received at the
Indian regional forecast center, indicated
that Tropical Cyclone 22-82 was developing
an eye when landfall was made just north of
Paradip, 150 nm (278 km) southeast .of
Calcutta. In the coastal districts near
Paradip and Orissa, where the tropicdl
cyclone hit hardest, casuality reports
indicated that more than 140 people were
killed and more than 500,000 homes were
destroyed. After landfall, Tropical
Cyclone 22-82 rapidly dissipated as it
tracked into the extreme southern portion
of the Ganges River Valley.

F.igu.tc3-30-1. TfiopicalCyc.LonC22-82 abouf @e
hoti pkiohto Rmdda-?.tak.than.i.ltegu.tal15 nm
(2f km] eye nazt the centen 06 zhe ceni%zt deme

OVQtCcU.t, 1)31)85$2 June [NOAA 7 u~ti btitie
.image,ty&om AFGOIC, O~&I.ZY AFB, Nebza.bfzal.
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TROPI@L CYCLONE 23-82

The initial stages of Tropical Cyclone
23-82’s development were characterized by
a persistent upper-level anticyclone and a
weak surface disturbance associated with a
broad area of convection. Initially
detected on 9 October, JTWC tracked a
westward-moving surface circulation from the
Gulf of Thailand across the Malay Peninsula.
Little development was evident from synoptic
or satellite data as the system entered the
southern Bay of Bengal. On 13 October,
convection began to increase and show signs
of organization while the system moved west
of the Andaman Islands. A Tropical Cyclone
Formation Alert was issued at 130600z when
satellite imagery revealed that the system’s
convection had organized under a more
distinctly defined upper-level anticyclone.
Late on 14 October satellite imagery showed
that a strong central convective feature had
developed and that upper-level outflow had
increased. Based on these data, and the

e~ectation of further development, the
initial warning was issued at 141400Z for
Tropical Cyclone 23-82.

The forecast tracks issued throughout
Tropical Cyclone 23-82’s lifespan anticipated
movement toward the west-northwest in
response to a mid-level steering current
induced by a subtropical ridge centered over
Burma. Tropical Cyclone 23-82 proved to be
a “well-behaved” system and followed the
forecast track toward the east coast of India.
While in warning status Tropical Cyclone
23-82 gradually intensified and reached a
peak intensity of 50 kt (26 m/see) six hours
prior to landfall. At approximately
161200z, Tropical Cyclone 23-82 passed
35 nm (65 km) south of Kakinada, India
(WMO 43189) with observed maximum sustained
winds of 20 kt (10 m/see) . From Kakinada,
Tropical Cyclone 23-82 proceeded inland and
gradually dissipated.

f-igtie 3-31-1. TILopicd Cychne 23-~2 neak &wd@l.L
along the eabtwabtofj India utithhuhjjac ew.indb
neah 45 ti (23 mfbec). TIwpi,ca.LCydont 24-i12 can
bebeentiti 604.nk?X&ebzYtgeb nea.t.%ilanha,.
1608562 Ociobet (NOAA 7 u.ibua.t.inugctyborn AFGWC
0&@tAF8, Nehuka).
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TROPICAL CYCLONE 24-82

Tropical Cyclone 24-82 developed from
an area of convective activity first observed
on 15 October about 400 nm (740 km) east of
Sri Lanka in the Bay of Bengal. No surface
circulation was present but a weak upper-
level anticyclone was evident on satellite
imagery. During the next two days, the
area was monitored for further development
as it drifted slowly to the northwest.
On the 16th, synoptic data and satellite
imagery indicated that a loosely organized
surface circulation had developed. In
combination with the upper-level anticyclone,
this circulation was considered to have
good potential for intensification and a
Tropical Cyclone Formation Alert was issued
at 1623002.

Subsequent satellite imagery indicated
that the circulation had come together at the
surface and mid-levels. JTWC issued the

first warning on Tropical Cyclone 24-82 at
1714002. Mid-level steering flow at the
time was from the southeast due to the
presence of a 500 mb anticyclone over
Indochina. Numerical forecast products
indicated that this mid-level anticyclone
would retain its intensity and location
throughout the ensuing 72 hours, thus,
Tropical Cyclone 24–82 was forecast to
continue moving northwestward. The system
did move as expected, making landfall
near Sriharikota Island at 1814002 with
maximum sustained winds of 50 kt (26 m/see) .

Damage to private dwellings in Nellore
District was extensive with an estimated
10,000 collapsed huts. Casualties were
reported to be 5 dead and 10 injured.
Tropical Cyclone 24-82 continued drifting
northwestward after landfall and dissipated
over central India.

F.igwte3-32-1. ThiA &Ztc?&i.tC?.im~Gtybld.iCc@2d
TJLopid CgcLone 24-82 had oaganized Au&&iuentQj
to wwbzant.tk.dbumce o~ .ttopic.a.lcyctone
14WLnhJb . 770g43Z Odobti (NOAA 7 VibUd iMq#Ly
&wmAF6WCOd@XAFB, Nebwfzal.
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TROPICAL CYCLONE 25-82

Tropical Cyclone 25-82 developed from
an area of loosely organized convection in
the central Arabian Sea. Although
satellite images indicated that the
convection and cloud system organization
were increasing, shipboard synoptic reports
were the first data to accurately describe
the low-level circulation center. At
0420002 November, a Tropical Cyclone
Formation Alert was issued when nearby
shipboard observations indicated pressures
near 1004 mb and winds of 20 kt (10 m/see) t
confirming intensity estimates from earlier
satellite data. Satellite and synoptic
data during the subsequent 12-hour period
indicated that development was continuing,
prompting the first warning on Tropical
Cyclone 25-82 at 0502002.

Tropical Cyclone 25-82 slowly consoli-
dated during the initial 24-hour period in
warning status. Based on guidance from
virtually every forecast aid, the first

six warnings anticipated a movement toward
the west-northwest. However, once the
system organized and satellite fixes became
more consistent, it became evident that
Tropical Cyclone 25–82 was not moving
westward as forecast. In the same time
frame, a break developed in the mid-level
subtropical ridge, which lay along 23N. As
height falls occurred across the northern
Arabian Sea coast, the tropical cyclone
responded by accelerating toward the north-
east and intensifying. Tropical Cyclone
25-82 continued to deepen until landfall at
O81OOOZ near the Indian port city of Veraval
(20.9N 70.4E). Veraval was particularly
hard hit as the cyclone moved onshore with
sustained winds of 90 kt (46 m/see) .

Once overland, and deprived of the
low-level moist layer over water, Tropical
Cyclone 25-82 rapidly dissipated, leaving
in its wake at least 50,000 homes damaged or
destroyed and a death toll in excess of 34-1.

Figwvz 3-33-i. Tho@a.L C@one 25-$2 A UX puk
.uztenb.q Wa nwinum mind o~ 90 k-t (46 m/bSC)
andjo.b.tw .tand@.Uonlnd.i.a’A. notie.b.tun
Wubt. 08092?Z Novembw [NOAA 7 V.i.AUd hWWJLY
@mAFG(OCO&@XAFB, Ndhablut)
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CHAPTER IV= SUMMARY OF FORECAST VERIFICATION

1. ANNUAL FORECAST VERIFICATION

a. Western North Pacific Ocean

The positions given for warning times
and those at the 24-, 48-, and 72-ho~r fore-
cast times were verified against the post-
analYSiS “best-track” positions at the same
valid times. The resultant vector and
right angle (track) errors (illustrated in
Figure 4-1) were then calculated for each
tropical cyclone and are presented in Table
4-1. Figure 4-2 provides the frequency
distributions of vector errors for 24-,
48- and 72-hour forecasts of all 1982
tropical cyclones in the western North Pacific.
A summation of the mean errors, as calculated

for all tropical cyclones in each year, is
shown in Table 4-2 for comparative purposes.
The data used in this table are not to be
confused with that presented in earlier years
where the sample was restricted to tropical
cyclones that reached typhoon intensity and
then had the forecast errors calculated only
for that portion of the life-cycle when the
intensity was greater than 34 knots (last
published as Table 5-1, 1977 Annual Typhoon
Report). A comparison of the results using
the truncated data set and those obtained
for all tropical cyclones can be seen directly
in Table 4-3. The annual mean vector errors
are graphed in Figure 4-3.

EEsr
TRACK
PO.S1710N

‘IGURE4-7. l.?.llu.tta.t.iono~ themelhod .&I dete)tnine
vecaim EWLOJCand tight angte ~oa.

rABLE4-1.

707.2CA3TWOR SUIWARY 70R THE IIE3T23NW2R171PACIFIC
S1CN3F1C.4NIT3QP1CALCYCLONESOF 1982. (LUOR3 IN N20

WA2N1NG 24-HOLR 68-R(wR 72-HOUR
POSIT RT ANGI.2NR OF POSIT RT ANGLE N2.OF POSIT RT ANG2.2FM OF 30S1T RI A2WLE ~ OF
27.ROR ER@J3R u22wS ERROR ERROR WCS 2PJ.OR !UllOR UBNGS EOROR ERROR bT2WS

1. TY MA241E 25 14 35 93 48 32 188 86 24 276 115 23

2. TY N2LSC+I 24 13 53 95 57 49 180 114 44 170 72 37
3. N 0D22SA 29 16 25 228 113 23 520 226 17 742 385 13

4. TY PAT 28 24 23 149 134 19 299 237 15 583 394 11

5. TY RU2Y 27 12 23 144 64 19 273 143 15 425 326 11

6. 23 TESS 15 9 14 107 73 10 217 142 3 144 41 1

7. 1S SKIP 16 15 7 9s 32 3

8. m VAL 29 22 5 363 33 1

9. 1s M12+cmA 22 13 21 100 42 16 175 93 13 224 121 9

10. IT ANDY 24 14 32 99 50 28 168 106 23 231 144 19

11. SIT BESS 18 13 43 121 64 39 267 122 35 396 198 31

12. IT CECIL 14 9 39 102 41 33 172 75 30 219 141 23

13. m WI 22 17 27 108 6a 24 218 172

14. T3 21.2JS

20 262 208 16

14 8 36 76 42 32 171 81 26 263 153 22

15. ‘n’FAY3 18 8 50 142 89 41 384 273 33 639 443 27

16. TY G02XON 15 11 38 100 63 34 214 101 30 364 210 26

17. TS HOPE 19 9 10 186 79 6 426 118 2

18. TY lRVIFW 13 9 44 73 42 40 110 72 35 172 126 32

19. TY JUDY 19 13 29 125 73 25 298 126 19 401 262 13

20. 2-2KEN 13 9 37 75 49 33 201 126 29 344 263 25

21. 1S L07A 21 14 12 88 68 8 232 152 4

22. ml 22 35 21 5 155 83 1

23. 31Y 2(P.C 14 13 32 90 63 28 162 104 24 294 149 20

24. T2 NANCY 12 10 29 86 74 26 213 175 21 630 333 17

25.. TII2S 35 33 5 113 119 1

26. TY CU2N 24 18 40 146 103 32 3b. 236 24 530 285 18

27. IT PAME2A 20 14 60 139 79 56 263 149 63 280 140 34

28. w RCG271 17 17 12 129 116 8 383 329 4

ALL F02.2CA3TS: 19 13 786 113 67 663 237 139 535 341 206 428

?-.

137



TABLE 4-2. ANNUAL MEW FORECAST ERRORS (NM) FOR THE NESTERN pACIFIC

24-H0uR 48-HOUR 72-HOUR

YEAR VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE

1971 111 64 212 118 317 117

1972 117 72 245 146 381 210

1973 108 74 197 134 253 162

1974 120 78 226 157 348 245

1975 138 84 288 181 450 290

1976 117 71 230 132 338 202

1977 14$ 83 283 157 407 228

1978 127 75 271 179 410 297

1979 124 77 226 151 316 223

1980 126 79 243 164 389 287

1981* 123 75 220 119 334 168

1982’ 113 67 237 139 341 206

* The technique for calculating right angle error was revised in 1981; there-
fore, a direct correlation in right angle statistics cannot be made for the
errors computed before 1981 and the errors computed since 1981.

TABLE 4-3. ANNUAL NEAN FORECAST ERRORS (NM) FOR WESTERN NORTH PACIFIC

24-HOUR 48-HouR 72-HOUR

YEAR ALL TYPHOON* ALL TYPHOON*. ALL TYPHOON*— —

1950-58 170

1959 117** 267**

1960 177** 354**

1961 136 274

1962 1.44 287 476

1963 127 246 374

1964 133 284 429

1965 151 303 418

1966 136 280 432

1967 125 276 414

1968 105 229 337

1969 111 237 349

1970 104 98 190 181 272

1971 111 99 212 203 308

1972 117 116 245 245 382

1973 108 102 197 193 245

1974 120 114 226 218 351

1975 138 129 288 279 442

1976 117 117 230 232 336

1977 148 140 283 266 390

1978 127 120 271 241 459

1979 124 113 226 219 319

1980 126 116 243 221 362

1981 123 117 220 215 342

1982 113 114 237 229 337

* For Typhoons only while winds were over 35 kt (18 m/see).

● * Forecast positions north of 35”N were not verified.
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b. North Indian Ocean

The positions given for warning times
and those at the 24-, 48- and 72-hour valid
times were verified for tropical cyclones
in the North Indian Ocean by the same methods
used for the western North Pacific. It
should be noted that due to the low number
of North Indian Ocean tropical cyclones,

these error statistics should not be taken as
representative of any trend. Table 4-4 is
the forecast error summary for the North
Indian Ocean and Table 4-5 contains the annual
average of forecast errors back through 1971.
Vector errors are plotted in Figure 4-4.
(Seventy-two hour forecast errors were
evaluated for the first time in 1979) .

I ‘TAME 4-4,

FORRCAST ERROR SUNMARY FOR THE NORT8 INDIAN OCRAN
SIGNIFICANT TROPICAL CYCLONES OF 1982, (ERRORS IN NM)

WARNING 24-HOUR 48-HOUR 72-HOUR
POSIT RT ANGLE NR OF POSIT RT ANGLE NR OF POSIT RT ANGLE NR OF POSIT RT ANGLE NR OF
ERROR ERROR WHNGS ERROR ERROR W.— .— — ERROR ERROR m ERROR ERROR B

1. TC 20-82 23 14 14 118 43 10 283 87 6 340 116 2

2. TC 22-82 22 16 8 106 36 5 238 85 I

3. TC 23-82 34 18 9 88 49 6 151 86 2

4. TC 24-82 22 15 7 68 22 3

5. TC 25-82 55 34 17 205 113 13 487 264 9 931 519 5

ALL FORECASTS: 35 21 55 66 37 368 175 18 762 404 7

TABLE 4-5.

ANNUAL MEAN FORECAST ERRORS FOR THE NORTH INDIAN OCEAN

YEAR

1971*

1972*

1973*

1974’

1975

1976

1977

1978

1979

1980

24-HOUR

VECTOR RIGHT ANGLE

232

224 101

182 99

137 81

145 99

138 108

122 94

133 86

151 99

115 73

1981** 109 65

1982** 138 66

48-HOUR

VECTOR RIGHT ANGLE

410

292 112

299 160

238 146

228 144

204 159

292 214

202 128

270 202

93 87

176 103

368 175

72-HOUR

VECTOR RIGHT ANGLE

437 371

167 126

197 73

762 404

* The western Bay of Bengal and the Arabian Sea were not included in the
JTWC area of responsibility until the 1975 tropical cyclone season.

** The technique for calculating right angle error was revised in 1981; there-
fore, a direct correlation in right angle statistics cannot be made for the
errors computed before 1981 and the errors computed since 1981.
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2.

are

.COMPAR1S1ON (3F OBJECTIVE TECHNIQUES

a. General

Objective techniques used by JTWC
divided into five main categories:

(1) climatological and analog

techniques;

(2) extrapolation;

(3) steering techniques;

(4) dynamic models:

(5) empirical and analytical
techniques

In September 1981, JTWC began to
initialize its array of objective forecast
techniques (described below) on the six-
hour-old preliminary best track position
(an interpolative process) rather than the
forecast (partially extrapolated) warning
position, e.g. the 0600z warning is now
supported by objective techniques developed
from the 0000z preliminary best track
position. This operational change has
yielded several advantages:

*techniques can now be requested
much earlier in the warning
development time line, i.e. as
soon as the track can be approxi-
mated by one or more fix positions
on, or after the valid time of the
previous warning;
*receipt of these techniques is
virtually assured prior to
development of the next warning

*improved (mean) forecast accuracy.
This latter aspect arises because JTWC now
has a more reliable approximation of the
short-term tropical cyclone movement.
Further, since most of the objective
techniques are biased for persistence, this
new procedure optimizes their performance
and provides nlore consistent guidance on
short-term movement, indirectly yielding a
more accurate initial position estimate as
well as lowering 24-hour forecast errors,

b. Description of Objective Techniques

(1) CLIM -- A climatology’cal aid
providing 24-, 48- and 72-hour tropical
cyclone forecast positions (and intensity
changes in the western North Pacific) based
upon the position of the tropical cyclone.
The output is based upon data records from
1945 to 1981 for the western North Pacific
Ocean and 1900 to 1981 for the North Indian
Ocean.

(2) TYAN78 -- An updated analog
program which combines the earlier versions
TYFN 75 and INJAH 74. The program scans
history tapes for tropical cyclones similar
(within a specified acceptance envelope) to
the current tropical cyclone. For the
western North Pacific Ocean, three forecasts
of position and intensity are provided for
24-, 48- and 72-hours: RECR - a weighted

mean of all accepted tropical cyclones
which were categorized as “recurving” during
their best track period; STRA - a weighted
mean of all accepted tropical cyclones
which were categorized as moving ‘straight*’
(westward) during their best track period;
and TOTL - a weighted mean of all accepted
tropical cyclones, including those used in
the RECR and STRA forecasts. For the North
Indian Ocean, a single (total) forecast track
is provided for 12-hour intervals to 72 hours.

(3) BPAC -- A program which
generates 12- to 72-hour forecast positions
based on blending the past motion of the
tropical cyclone with the CLIM forecast
positions. The blending routine gives less
weight to persistence at each succeeding
forecast interval.

(4) XTRP -- Forecast positions for
24- and 48-hours are derived from the exten-
sion of a straight line which connects the
most-recent and 12-hour-old preliminary
best track positions.

(5) HPAC -- 24- and 48-hour fore-
cast positions are derived by merely
connecting the mid-points of straight lines
which connect these positions on the XTRP
and CLIM tracks, respectively.

(6) CYCLOPS -- An updated version
of the HATTRACK/MOHATT steering program
which can provide geostrophic steering fore-
casts at the 1000-, 850-, 700-, 500-, 400-,
and 200-mb levels. The program can be run
in a modified (includes a 12-hour per-
sistence bias) or unmodified mode applied to
either analyeis or prognostic fields. The
program advects a point vortex on a pre-
selected analysis and/or smoothed prognostic
field at designated’ levels in six-hour time
steps through 72 hours. In 1982, only the
modified version, in the prognostic mode for
the 500-mb level was verified; however, JTWC
routinely uses many of the other levels and
modes as operational forecast aids.

(7) OTCM -- (One-way Tropical
Cyclone Model) A coarse-mesh, three-layer in
the vertical, primitive equation model with
a 205 km grid spacing over a 6400 x 4700 km
domain. The model’s fields are computed
around a bogused, digitized cyclone vortex
using FNOC Global Bands progn ostic fields
for the specified valid time. The past
motion of the tropical cyclone is compared
to initial steering fields and a bias
correction is computed and applied to the
model. FNOC hemispheric prognostic fields
are used at 12-hour intervals to update the
model’s boundaries. The resultant forecast
positions are derived by locating the 850 mb
vortex at six-hour intervals to 72 hours.
In 1982, the OTCM was requested for each
warning; and when computer resources were
available, the OTCM forecast was normally
available to the TDO within one hour of the
request.
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(8) NTCM-- (Nested Tropical
Cyclone Model) A primitive equation model
with similar properties as the OTCM. The
NTCM differs by containing a finer SCale
“nested” grid, initializing on Global Bands
analysis fields, not containing a (per-
sistence) bias correction, and being a
channel model which runs independent of FNOC
prognostic fields (not requiring updating
of its boundaries) . The “nested” grid
covers a 1200 x 1200 km area with a 41 km
grid spacing which moves within the coarse-
mesh domain to keep an 850 mb vortex at its
center. In 1982, the NTCM was incorporated
into the FNOC job-stream and 72-hour fore-
cast tracks were produced automatically
from analysis fields, utilizing the ooooz
and 12002 warning positions. These fore-
casts were normally received within 12 hours
of their valid times and provided guidance
for 12002 and 00002 warnings, respectively.

(9) TAPT -- A technique which
utilizes upper-tropospheric wind fields to
estimate the latitude of initial acceleration
associated with the tropical cyclone’s
interaction with the mid-latitude westerly
steering currents. Further, the technique
provides speed of movement guidelines for
duration and upper-limits, and insight on the
probable path of the tropical cyclone, given
a Prevailing upper-wind pattern during the
acceleration process.

(10) THETA E -- An empirically
derived relationship between a tropical
cyclone’s minimum sea level pressure (MSLP)
and (700 mb) equivalent potential tempera-
ture (Oe) was developed by Sikora (1976) and
Dunnavan (1981). By monitoring MSLP and Oe
trends, the forecaster can evaluate the
potential for sudden, rapid deepening of
a tropical cyclone.

(11) WIND RADIUS -- Following an
analytic model of the radial profiles of
sea level pressures and winds in mature
tropical cyclones (Holland, 1980), a set of
radii for 30-, 50-, and 100-knot winds based
on the tropical cyclone’s maximum intensity
and radius of maximum winds have been
produced to aid the forecaster in determining
forecast wind radii.

(12) DVORAK -- An estimation of a

tropical cyclone’s c,urrent and 24-hour
forecast intensity is made from interpreta-
tion of visual satellite imagery (Dvorak,
1973) and provided to the forecaster. These
intensity estimates are used in conjunction
with other intensity-related data and trends
to forecast tropical cyclone intensity.

c. Testing and Results

A comparison of selected techniques
is included in Table 4-7 for all western
North Pacific tropical cyclones and in Table
4-9 for all North Indian Ocean tropical
cyclones. In these tables, “X-AXISIU refers
to techniques listed vertically. The example
in Table 4-7 compares CY50 to OTCM, i.e. in
the 435 cases available for a (homogeneous)
comparison, the average vector error at
24 hours was 111 nm for CY50 and 119 nm for
OTCM . The difference of 8 nm is shown in the
lower right. (Differences are not always
exact, due to computational round-off which
occurs for each of the cases available for
comparison) .

A comparison of mean and median forecast
errors (for a non-homogeneous data set) is
provided for selected techniques in Table
4-6 for all western North Pacific tropical
cyclones and in Table 4-8 for all North
Indian Ocean tropical cyclones.

X3LE 4-6.

COMPARISON OF FORECAST ERRORS (NM) BY TECHNIQUE
IN 1982 FOR THE WSSTERN NORTH PACIFIC

ECHNIQUE

JTWC

RECR

STRA

TOTL

CY50

NTCM

OTCM

BPAC

CLIM

XTRP

HPAC

24-HOUR RESULTS*
STD

MEAN MEDIAN ~ (CASES)——

113 98 73 (665)

116 97 77 (588)

121 101 85 (589)

112 96 72 (612)

112 100 69 (579)

143 128 85 (181)

122 108 73 (479)

123 104 79 (613)

150 126 100 (648)

117 101 89 (635)

112 98 76 (633)

48-HOUR RESULTS*
STD

MEAN MEDIAN ~ (CASES)

237 209 158 (535)

237 203 144 (504)

258 205 185 (513)

230 197 145 (523)

277 236 184 (496)

238 208 140 (153)

232 206 134 (405)

248 207 169 (527)

272 226 182 (554)

264 229 168 (542)

217 183 143 (540)

72-EOUR RESULTS*
STD

~AN MEDIAN ~ (CASES

341 296 225 (428)

387 344 243 (423)

434 312 271 (434)

440 321 246 (440)

408 407 315 (408)

353 347 180 (124)

330 289 220 (330)

442 309 285 (442)

467 323 295 (467)

THIS DATA SET REPRESENTS ALL FORECAST ERRORS FOR EACH TECHNIQUE LISTED AGAINST THE
CORRESPONDING/BEST TRACK POSITIONS AT 24, 48, AND 72 HOURS.

143



TABLE 4~7, 1982 ERROR STATISTICSFOR SELECTEDOBJECTIVETECHNIQLTSIN THE WSSTERNNORTH PACIFIC OCEAN

24-HOLRFORECASTERRORS (ret)

24- JTWC RECR sTFb! TOTL CY50 NTC?+ OTCM BPAC CLIN ATRP HPAC

J’ITJC

RECR

STRA

TOTL

CY50

NTCM

oTCM

BPAC

CLIM

XTRP

HPAC

665 113
113 0

583 113 588 116
115 2 116 0

584 110 561 114 589 121
121 11 120 7 121 0

607 112 583 116 583 121 612 112
112 0 110 -5 110 -lo 112 0

575 112 534 114 532 119 554 111 579
112 0 110 -2 107 -11 110 0 112

179 102 163 111 159 120 167 108 159
143 40 141 30 137 17 141 33 142

12

J

ERROi I Y-x

o

13
/
181 143

29 143 0

477 113 441 119 436 122 455 113

a

435 111 138 137 479 122
122 9 123 4 118 -2 122 9 119 8 120 -15 122 0

610 111 556 114 559 119 580 110 548 110 170 140 458 120
122 11

613 1’23
121 8 120 1 121 12 119 9 119 -20 121 1 123 0

643 112 585 116 587 121 609 112 574 111 176 142
150 38

476 122 611 122 648 150
148 32 146 25 150 38 149 38 148 7 150 28 147 24 150 0

630 112 575 116 575 121 599 112 566 111 171 142 469 121 600 121 633 150 635 117
117 5 114 -1 110 -lo 113 1 115 5 113 -29 119 -1 116 -4 117 -32 117 0

628 111 573 116 575 121 597 112 564 110 171 142 468 121 600 121 633 150 633 117 633 112
111 0 109 -5 107 -14 110 -1 110 0 10s -33 113 -8 109 -11 112 -37 112 -4 112 0

48-HOUR FORECAST ERRORS (NM)

48- JIWC RECR STRA TOTL CY50 NTCM OTCM BPAC CLIM XTRP HPAC

JTWC

RECR

STRA

TOTL

CY50

NTCN

OTCM

BPAC

CLIM

xTRP

HPAC

535 237
237 0

476 233
233 0

J’CWC- OFFICIAL JTWC FORECAST
504
237

237
0

RECR - RECURVER (TYAW 78)
STRA - STRAIGHT (TYAN 78)
TOTL - TOTAL (TYAN 78)
CY50 - CYCLOPS NODIFIFD 500 NB PROG
NK!l – NESTEO TROPICAL CYCLONE MOOEL
OTC?I- ONE-WAY TROPICAL CYCLONE MODEL
BPAC - BLEhDED PERSISTENCE ANO CLIM
CLIM - CLIMATOLOGY
XTRP - 12-HOUR EXTRAPOLATION
HPAC - MEm OF XTRP AND CLIM

486 231
258 26

493 234
228 -5

489
256

498
227

234
22

238
-lo

513
258

508
228

258
0

257
-28

523 230
230 0

466 235
267 32

458
277

239
39

468
272

261
12

475 231
277 46

496
277

139
244

277
0

258
-20

264
-32

141 224
243 19

384 233
233 0

291 153
-47 238

238
0

238 405
-1 232

145 221
238 16

384 237
229 -7

139
237

373
232

231
6

248
-14

139
237

380
231

371
228

270 122
-41 236

232
0

498 232
240 8

479
249

233
17

493
247

258
-9

499 226
249 23

473
251

492
273

485
262

275 146
-23 245

239 386
6 250

229
21

233
45

232
34

527 248
248 0

238 402
36 277

526 248 554 272
266 18 272 0

521 234
267 32

509 234
262 28

501
271

491
260

237
34

237
23

512
270

501
255

258
12

258
-2

520 230
275 45

510 230
258 28

275 151
-1 273

275 147
-12 262

237 397
24 266

517 248 540 270 542 264
264 16 263 -6 261. 0

508 230 483 273 147 237 396 232
212

517 248 540 270 540 263 540 217
-20 214 -21 213 -45 216 -13 218 -53 220 -16 223 -8 215 -32 217 -52 217 -45 217 0

507 233 489 237 501 258

72-HOuR FORECAST ERRORS (NM)

72- JTWC RECR STRA TOTL CY50 NTCM OTCM BPAC NTCM

JTWC 428 341
341 0

2t15CR 378 328 423 387
365 37 387 0

STRA 393 333 413 383 434 390
386 53 385 2 390 0

TOTL 396 336 419 387 430 388 440 373
360 25 364 -22 368 -19 373 0

L3’50 366 345 375 384 387 393 390 377 408 463
433 88 465 82 463 70 466 89 463 0

NT(2I 113 326 116 387 116 418 116 378 111 4B7 124 353
356 30 355 -30 356 -61 360 -17 358 -128 353 0

OTCM 299 326 303 390 310 391 312 364 293 440 98 338 330 346
332 7 342 -47 341 -49 348 -16 340 -99 356 19 346 0

BPAC 402 336 399 379 414 390 417 369 388 465 119 359
364 28

313 341 442 388
384 4 384 -4 3B9 20 389 -75 375 17 375 34 388 0

CL2M 420 34o 420 387 432 3B9 437 373 405 464 123 355 327 346 442 388
390 50 399 12

467 409
406 17 415 42 405 -58 399 45 410 64 402 14 409 0
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TABLE 4-8.

COmpariSOn OF FORECAST ERRORS (NM) BY TECHNIQUE
IN 1982 FOR THE NORTH INDIAN OCEAN

24-HOUR RESULTS* 48-HOUR RESULTS* 72-HOUR RESULTS*
STD STD STD

TECHNIQUE ~AN MEDIAN DEV (CASES).— — . ~N MEDIAN ~V (CASES) = MEDIAN DEv (CASES—— —

JTWC

TOTL

NTCM

CY85

CY50

OTCM

BPAC

CLIM

XTRP

HPAC

138 115 93 (37)

132 120 82 (20)

319 338 69 ( 7)

159 142 82 (27)

192 166 129 (27)

235 235 66 (13)

134 133 73 (29)

218 242 78 (29)

128 104 75 (28)

159 167 65 (27)

368 277 189 (18)

375 307 181 ( 7)

556 578 161 ( 5)

289 248 136 (13)

433 628 283 (13)

522 522 77 ( 7)

340 336 127 (12)

483 523 123 (13)

326 297 150 (14)

385 403 112 (13)

762 887 277 (7)

883 870 13 (2)

918 923 80 (3)

426 405 212 (5)

940 1119 420 (5)

765 798 224 (4)

853 666 283 (4)

818 838 51 (4)

* THIS DATA SET REPRESENTS ALL FORECAST ERRORS FOR EACH TECHNIQUE LISTED AGAINST THE
CORRESPONDING BEST TRACK POSITIONS AT 24, 48, AND 72 HOURS.
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TABLE 4-9. 1982 ERROR STATISTICS FOR SELECTED OBJECTIVE TECHNIQUES IN THE NORTH INDIAN OCF.AN

24-HOUR FORECAST ERRORS (NM)

24- JTWC TOTL NTCM CY85 CY50 OTCN BPAC CLIM XTRP HPAC

JTWC

TOTL

NTCM

CY85

CY50

OTCM

BPAC

CLIM

XTRP

HPAC

37 138
138 0

20 133
132 0

7 201
319 118

27 153
159 7

27 153
192 40

13 172
235 63

29 137
134 -2

29 137
218 81

28 149
128 -20

27 141
159 18

20 132
132 0

4 166 7 319
268 102 319 0

20 132 6 301
164 31 170 -130

20 132 6 301
179 47 219 -81

9 128 3 329
223 95 280 -47

19 121 5 293
129 8 170 -123

19 121 5 293
198 77 210 -82

19 134 5 310
126 -7 195 -114

18 122 4 304
155 33 185 -117

EB
NUMBER X-AXIS
OF TECHNIQUE

CASES ERROR

27 159
159 0 Y-AXIS ERROR

TECHNIQUE D~FFERENcE
27 159 27 192 ERROR Y-x
192 33 192 “ O

26 165
134 -30

26 165
217 53

25 150
130 -19

24 155
165 10

26 186 13
134 -51 153

26 186 13
217 31 235

25 194 12
130 -63 135

24 187 12
165 -21 183

235
-81

235
0

237
-101

237
-53

29 134
134 0

29 134 29 218
.218 84 218 0

27 136 27 219 28 128
120 -15 120 -98 128 0

27 136 27 219 27 120 27 159
159 23 159 -59 159 39 159 0

4B-HODH FO~CAST ERRORS (NM)

48- JTWC TOTL NTCM CY85 CY50 OTCN BPAC CLIM XTRP HPAC

JTWC

TOTL

NTCM

CY85

CT50

OTCM

BPAC

CLIM

XTRP

HPAC

18 368
368 0

7 371
375 4

5 444
556 112

13 397
289 -107

13 397
433 36

7 473
522 49

12 356
340 -15

13 370
483 113

14 392
326 -64

13 370
385 15

7 375
375 0

2 404 5 556
423 18 556 0

7 375 4 564
290 -84 261 -302

7 375 4 564
465 90 568 4

3 449 2 705
557 108 566 -138

6 331 2 494
354 23 260 -233

6 331 3 559
432 101 436 -122

7 375 4 564
355 -19 419 -144

6 331 3 559
370 38 381 -177

13 289
289 0

13 289
433 144

7 238
522 284

11 300
326 26

12 298
480 181

13 289
324 36

12 298
381 82

13 433
433 0

7 52a 7 522
522 -~ 522 0

11 386 6 504
326 -59 417 -86

12 406 7 522
480 73 549 27

13 433 7 522
324 -107 386 -136

12 406 7 522
381 -25 452 -70

JTWC - OFFICIAL JTWC FORECAST
TOTL - ANALOG (TYAN 78)
NTCM - NESTED TROPICAL CYCLONE MODEL
CY85 - CYCLOPS MODIFIED 850 NB PROG
CY50 - CYCLOPS MODIFIED 500 M8 PROG
OTCM - OUR-WAY TROPICAL CYCLONE MODEL
BPAC - BLENDED PERSISTENCE AND CLIM
CLIM - CLIMATOLOGY
XTRP - 12-HOUR EXTIULPOLATION
HPAC - MEAN OF XTRP AND CLIM

12 340
340 0

12 340 13 483
475 135 483 0

12 340 13 483 14 326
295 -43 307 -175 326 0

12 340 13 483 13 307 13 385
375 36 385 -97 385 78 385 0

72-HoDH FORECAST ERRORS (NM)

72- JTWC TOTL NTCM CY85 CY50 OTCM BPAC CLIM

JTWC 7 762
762 0

TOTL 2 983 2 883
883 -99 883 0

NTCM 3 943 1 870 3 918
918 -23 923 53 918 0

CY85 5 801 2 883 3 918 5 426
426 -374 333 -549 366 -552 426 0

CY50 5 801 2 883 3 918 5 426 5 940
940 139 1218 335 1105 187 940 515 940 0

OTCM 4 746 1 896 2 916 4 467 4 884 4 765
765 20 899 3 885 -30 765 298 765 -118 765 0

BPAC 4 746 1 896 2 916 4 467 4 884 4 765 4 853
853 107 935 39 906 -9 853 386 853 -30 853 88 853 0

CLIM 4 746 1 896 2 916 4 467 4 884 4 765 4 853 4 818
818 72 838 -57 793 -122 818 351 818 -65 818 53 818 -34 818 0
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CHAPTER V - APPLIED TROPICAL CYCLONE RESEARCH SUMMARY

1. JTWC RESEARCH

With the addition of the Southern
Hemisphere to the JTWC area of responsibility,
JTWC’S applied research has been substanti-
ally reduced. The goal of JTWC’S effort in
the research area has been to improve the
timeliness and accuracy of operational
tropical cyclone warnings. During 1982,
JTWC continued to pursue projects of merit
as summarized below:

WEIGHTED STEERING PROGRAN

(Allen, R.L: NAVOCEANCOMCEN/JTWC)

A forecast position aid is currently
under development which applies an empirically-
derived bias to CYCLOPS unmodified steering
prognostics. Preliminary results indicate
that the 700 I+ steering flow (with bias)
is the best predictor of meridional motion
and a biased average of 850 and 500 mb flow
is the best predictor of zonal motion.
Initial results from verification studies
are promising; further investigation will
be conducted during the 1983 tropical
cyclone season.

JTWC FORECASTER’S HANDBOOK

(wells, F.H.; Edson, R.E.: Weir, R.C.:
NAVOCEANCOMCEN/JTWC)

An ambitious project to accumulate, in
one compendium, the practical information
necessary for an operational tropical cyclone
forecaster in the western Pacific and Indian
Ocean regions.

COMBINED TROPICAL CYCLONE FORECASTING AIDS

(Edson, R.E., et al: NAVOCEANCOMCEN/JTWC)

The project objective was to receive all
FNOC tropical cyclone forecasting aids as the
result of a single request. Several decoder
problems were tested and corrected. Addi-
tionally, procedures were developed to
automate execution of the Nested Tropical
Cyclone Model when a tropical cyclone was in
warning status.

CLIMATOLOGY (CLIM) FORECAST AID UPDATE

(Edson, R.E., et al: NAVOCEANCOMCEN/JTWC)

The CLIM data base was updated through .tbe
1981 tropical cyclone season. In the western
North Pacific, five years of new data increased
the data base by 16 percent. In the other
JTWC regions, the data base was increased by
30 percent with the addition of 10 years of
tropical cyclone best track data.

TYAN OBJECTIVE FORSCAST AID UPDATE

(Edson, R.E., et al: NAVOCEANCOMCEN/JTWC)

The TYAN data base for the Southern
Hemisphere and the North Indian Ocean was
updated through the 1981 tropical cyclone
season, yielding a 30 percent increase in
tropical cyclone positions. Procedures were
developed to implement the annual update more
efficiently. It was also recommended that the
western North Pacific model classification
of tropical cyclone tracks (RECR, STRA and TOTL)
be modified to increase the model’s resolution.

CYCLOPS OBJECTIVE FORECAST AID UPDATE

(Edson, R.E.: NAVOCEANCOMCEN/JTWC )

In light of the recent development
of dynamic tropical cyclone models, CYCLOPS
could best serve the forecaster as a
“plain” steering aid. This would require:

a) Removal of the, sometime aberrant,
persistence correction.

b) Changing of the long wave filter to
more accurately depict wave numbers.

c) Testing the size/strength of the
tropical cyclone for significance.

After testing for effectiveness with the
NOGAPS global model, the updated CYCLOPS
would be used in conjunction with the
dynamic models to indicate expected steering
flow at specific levels.

NAVY OPERATIONAL GLOBAL ATMOSPHERIC
prediCtiOn SYSTEM (NoGAPs) EVALUATION

(Edson, R.E.: NAVOCEANCOMCEN/JTWC )

JTWC participated in evaluating the
tropics portion of FNOC Monterey’s new
global model.

2. NEPRFRESEARCH
TROPICAL CYCLONE STORM SURGE

(Brand, S., NAVENVFREDRSCHFAC: Jarrell,
J.D., Compton, J., Science Applications
Inc. )

A tropical cyclone storm surge evaluation
has been initiated to establish the following:
(a) the needs of the Navy in forecasting
tropical cyclone storm surge in the western
Pacific; (b) the state of the art of storm
surge forecasting techniques; and (c) the
best approach to solving the Navy’s problems
associated with tropical cyclone storm surge.
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THE NAVY TWO-WAY INTERACTIVE NESTED
TROPICAL CYCLONE MODEL (N’I’CM)

(Fioriao, M., NAVENVPREDRSCHFAC)

Testing of the NTCM concept continued
throughout the 1982 season on two versions
of the model - the current Cyber 175 version
automatically run using the tropical NVA
(global bands) analysis, and an improved
model coded for the Cyber 205, (NTCM205 ) the
results of which were clearly superior.
The NTCM205 performance was markedly reduced
when initialized with NOGAPS analyses
compared to the NVA analyses. This d;.s-
crepancy was attributed to a combinat~.on of
NOGAPS initialization and data assimilation
procedures and the high degree of NTCI1 ser,si-
tivity to the large-scale initial wind fields.

Testing will continue on the one-way
influence lateral boundary conditions
developed at the National Meteorological
Center (NMC) which are designed to force
outside-the-domain information into fore-
casts of a limited area model. Experiments
will be conducted on expanding the domain of
the NTCM Coarse Grid (the large-scale tropical
rodel) to minimize the influence of the
channel boundary conditions.

TROPICAL CYCLONE OPTIMUM FORECAST AID

(Tsui, T., NAVENVPREDRSCHFAC)

A comprehensive review of the performance
of all JTWC objective tropical cyclone
forecast aids has shown that during 19”’9-1981
--- if JT\iC could have selected the “correct”
or the “optimum” forecast aid every time ---
the average forecast error could be reduced
to 71, 119 159 nm (132, 220, 295 km) for the
24-, 48-, and 72-hour forecasts respectively.
The question remains as to which technique is
the optimum aid for each situation.

A full-scale test of the optimum-aid
concept is now underway. The logical first
step of this study is to assess the strength
and the characteristics of each objective
forecast aid.

TROPICAL CYCLONE OBJECTIVE FORECAST
CONFIDENCE AND DISPLAY TECHNIQUE

(Tsui, T., NAVENVPREDRSCHFAC; Nuttal,
K., Systems and Applied Sciences C[wp.)

In July 1982, forecasters at JTWC could
operationally issue a single ARQ command to
activate all 11 objective tropical cyclone
forecast aids for North Pacific tropical
cyclones.

When the system is completed in 1983, a
weighted combined tropical cyclone forecast
composed from all available objective aids
will be issued upon each combined ARQ request.
The weights of the combination are deduced
from the past (1979-1981) performance of
the aids.

SPEED OF RECURVING TYPHOONS

(Sadler, J.C. and B. Cheng-Lan
University of Hawaii)

Western North Pacific tropical cyclone
data were evaluated to determine the
characteristics of recurving typhoons, near
and after the time of recurvature, during
the 10-year period 1970-1979. Three
recurving typhoons which produced large
forecast errors after recurvature t7ere
selected for case studies in search of aids
for anticipating the acceleration in speed
of movement after recurvature. Analyses of
the upper–troposphere poleward of the typhoons
revealed a good relation between the future
storm speed and the averaged wind speed
between 500 and 200 mb, observed, at and
12 hours prior to recurvature, along the
future storm track.

SATELLITE BASED TROPICAL CYCLONE INTENSITY
FOR?CASTS

(Cook, J. and Tsui, T. , NAVENVTREDRSHFAC:
F. Nicholson, Systems Control Technology)

Software development is currently under-
way, for implementation on the NAVEWVPREDRSCHFAC
Satellite-data Processing and Display System
(SPADS), to enable study of cloud structures
in the newly developed spherical - spiral
coordinate system. A Fourier analysis is
performed on the cloud structure in spiral
space with various harmonics correlated with
atmospheric parameters.

Also under investigation is a method of
studying the relationship between cyclone
intensity and IR radiances/patterns in
Lagrangian coordinates. Satellite images of
tropical cyclones are rotated and the image
parameters are correlated with the cyclone
intensity and rate of intensity change.

TROPICAL CYCLONE INTENSITY FORECAST

(Tsui, T. and Cook, J., NAVENVPREDRSCHFAC;
Hamilton, H., System and Applied
Sciences Corporation)

A study of the western North Pacific
tropical cyclone intensity forecast program
(MAXWND) showed that two synoptic parameters
-- the central equivalent potential tempera-
ture and the large-scale vertical wind shears
-- correlate highly with the intensity change.
Efforts have been initiated to quantify the
relationships between: (1) the equivalent
potential temperature and the central sea
surface pressure when below 999 mb; and
(2) the NOGAPS large-scale vertical wind
shear and the tropical cyclone intensity
change.
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TROPICAL CYCLONE GUST AND SUSTAINED WIND
FORECAST AIDS FOR YOKOSUKA AND CUBI POINT

(Jarrell, J.D. and Englebretson, R.E. ,
Science Applications Inc.)

Forecast aids were developed for
predicting wind conditions at Yokosuka and

Cubi Point when a tropical cyclone passed
within 360 nm (667 km). The forecast aids
were produced by analyzing a data set
comprising the ratios of station wind values
to tropical cyclone center wind values.
Ratio values were then assigned to the
position of the cyclone center. The
360 nm (667 km) radius circle about the
station was divided into 71 equal area
segments and the values of the mean and
maximum ratio within each segment were
subjectively analyzed to produce
aids.

TROPICAL CYCLONE STRIKE AND WIND

the forecast

PROBABILITIES

(Brand, S., NAVSNVPREDRSCHFAC; Jarrell,
J.D., Science Applications Inc.; Chin,
D ., Systems and Applied Sciences Corp.)

Tropical cyclone strike and wind proba-
bility is a method for determining up through
72 hours that a tropical cyclone will affect
geographical points of interest to the user.
Applications presently being developed, tested
and implemented for Ehe western North pacific,
North Indian Ocean, western North Atlantic,
and Gulf of Mexico include: strike/wind
probabilities and geographical depictions;
optimum track ship routing (OTSR) aids;
HP-9845/Tactical Environmental Support
System (TESS) software for shipboard environ-
mentalists and decison makers; terrain
adjusted probabilities; and—cornh “kion setting
aids.

3. PUBLICATIONS

Diercks, J.W., R.C. \ieir and N.K. Kopper,
1982: Forecast Verification and
Reconnaissance Data for Southern
Hemisphere Tropical Cyclones.
NAVOCEANCO1lCEN/JTWC TECH NOTE: NOCC/
JTWC 82-1.

The Joint Typhoon Warning Center (JTWC)
area of responsibility now in~ludes the
Southern Hemisphere, from 180 longitude
westward to the east coast of Africa. This
technical note documents forecast verifi-
cation and reconnaissance data for those
Southern Hemisphere tropical cyclones that
occurred between 1 July 1980 and 30 June 1982.

Weir, R.C., 1982: Predicting the Acceler-
ation of Northward-moving Tropical
Cyclones Using Upper-Tropospheric Winds.
NAVOCEANCO14CEN/JTWC TECH NOTE: NOCC/
JTWC 32-2.

Inconsistent forecasting of the acceler-
ation of northward-moving tropical cyclones
entering the domain of the mid-latitude
westerlies has been a long-standiny weakness
in tropical cyclone forecasting. The tracks
of tropical cyclones traversing a relative
high-density data area of the western North
Pacific have been analyzed to verify the
acceleration phenomenon, and to correlate
the movement with features of the upper-
tropospheric wind field. The resultant
forecast technique is described and the
results obtained with its use during the
1982 tropical cyclone season in the western
North Pacific are presented.
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ANNEX A TROPICAL CYCLONE DATA

1. WESTERN NORTH PACIFIC CYCLONE DATA

BEsT TRRCK L19RN1

POSIT WIND
0.0 B.B 0.
0.0 0.8 0.
0.0 0.0 0.

!NG
ERRORS

DST WIND
-0. 0.
-0. 0.
-e. B.
-E. 0.
-0. B.
-0. 0.
-0. 0.
-E. B.

24 HOUR FCIRECFIST
ERRoRS

POSIT WIND DST WIND
0.0 0.8 El. -0. 0.
0.0 0.0 B. -0. 0.
0.0 0.0 0. -0. 0.
0.8 8.E El. -E. a.
0.0 0.0 0. -B. 0.
B.a 0.0 El. -0. 0.
0.0 0.0 0. -B. 9.
0.0 0.0 0. -0. 0.

4S HOUR FORECFIST
ERRORS

POSIT IJIND DST WIND
0.0 0.0 0. -8. 0.
0.0 8.0 B. -0. 0.
0.8 L3.0 B. -0. 0.

72 HOUR FORECRST
ERRORS

POSIT WIND DST WIND
0.% E1.0 B. -8. 0.
0.0 0.0 0. -0. @.
8.8 B.B B. -8. 8.
0.8 0.0 0. -0. 0.
E.E 0.0 0. -0. 0.
8.8 B.B B. -Ei. 8.
L?.@ 0.0 0. -0. 0.

MWDWHR
E!314E6Z
0314122
0314182

POSIT WIND
7.1 153.6 15
7.4 151.5 28
7.7 15E.1 25

0315082
0315062
‘3315122
8315182
S!316BDZ

7.8 149.0 25
7.7 148.3 38
7.6 147.8 35
?.5 147.2 40
7.3 146.4 45
7.3 145.5 5B
7.3 144.5 5e

0.0 0.0 0.
0.0 0.0 0.

0.0 13.F3 8. -El. Et.
0.0 B.@ a. -E. a.

0.0 0.0 B.
0.0 0.0 E.
E1.t3 8.8 0.
7.8 145.4 58.
7.2 144.8 5Ei.

0.0 B.B 0. -B. 0.
8.B B.B B. -8. E.
%.0 B.B El. -8. B. B.B 8.0 B. -B. 0.

5.8 141. E 65. 112. lB. 6.0 137.8 65. 154. 10. 8.B 133.6 65. 327.
7.2 141.2 65. 8B. 1!3. S!.1 137.5 65. 214. IB. lE.7 134.2 65. 504. 1;:

8316062
0316122
0316182
B3 17082
Et317B6Z
8317122
8317182
0318802
0318062
B31812Z
8318182
83 198BZ
B319B6Z
8319122
83191s2
B320BOZ
0320062
@32B 122

19. B.
19. E!.

7.3 143.4 55
7.4 142.4 55
7.6 141.3 55
7.8 140.0 55
7.9 138.6 55

7.6 143.3 S8.
7.3 142.3 55.
7.4 141<2 55.
7.9 14B. @ 55.
8.8 138.3 55.
7.9 136.7 5B.
8.8 135.3 55.

19. -5.
8. 0.

13. 0.
6. E.

57. El.

7.9 139.3 65. 42. IB.
8.2 138.2 6B. 74. 5.
9.2 136. ? 65. 97. lB.
9.9 135.6 68. 143. 5.

11.1 132.8 60. 178. 5.

l@.1 135.6 65. 231. lB.
9.8 134.5 65. 278. 5.

10.3 132.5 7FJ. 289. 18.
11.2 131.6 65. 371. lB.
12.1 128.8 60. 316. 15.

13.6 132.6 65. 585. 2B.
IZ. B 131.4 65. 552. 25.
11.$3 128.7 65. 446. 25.
11.6 127.8 68. 463. 25.
12.7 124.8 5EI. 332. 1s.

7.9 137. EI 55
8.1 135.5 55
8.2 133.9 55
8.2 132.2 55

18. -5.
13. 0.

9.1 131.2 6EI. 85. R.
9.4 13E. B 6EI. 134. 8.
9.4 128.4 6B. 154. 5.
9.5 127.3 50. 195. 5.
7.6 122.7 35. 48. -5.
8.2 120.5 35. 6s. -5.
8.2 122.8 35. 141. B.

9.6 126.3 55. 228. 15.
9.6 125.3 5B. 229. 10.
9.5 124.5 58. 241. 15.
9.2 123.4 4B. 214. 5.
B.3 117.1 35. 117. -5.
9.7 116.8 40. 125. 5.
8.5 !17.2 4B. 79. 5.

9.1 122.2 43. 2B2. 5.
8.8 121.3 48. 194. 5.
B.B 128.4 45. 187. 18.
8.7 119.3 45. 1E6. 18.

8.3 134.0 55.
8.6 132.2 55.

8. 0.
24. 0.
13. -5.
25. -5.
43. 0.
3B. -5.
36. E.
6B. O.
40. 5.
66. 8.
48. -5.
12. a.
27. -5.
19. -5.

8.2 13B.1 6B
8.2 128.1 60
8.4 126.8 55
8.4 124.2 45
8.4 122.8 48

8.1 129.9 55.
8. I 127.7 55.
8.2 126.7 55.
8.2 124.8 48.
8.5 122.2 48.

11. B 113.1 48. 159. 5.
12.3 1!2.7 45. 169. 18.
9.S 111.6 45. 178. 15.

8.4 119.7 4B. 36. 5. 9.B 114.9 45. 115. 10. 9.7 IIB.8 45. 191. 15.
9.3 115.7 45. 184. 5. 10.2 110.1 5B. 331. 15. 11.6 IB6.3 35. 394. 5.

8.5 121.6 48
8.8 12B.5 35
9.R 119. B 35
9.3 118.8 4B

8.6 128.6 48.
8.5 119.9 40.

9.5 114.7 45. 2EII. le.
9.4 115.2 45. 132. lB.

lB. B 118.3 5B. 273. 15.
lB.4 110.4 45. 227. 15.
11.5 111.8 25. 107. -5.
11.8 111.4 25. 95. -5.
11.8 112.7 25. 12. -5.
12.8 111.4 25. 61. -5.
13.5 llB.4 25. 96. -5.

1B;4 186.7 45. 352. 15.
12.9 187.2 25. 2S2. -5.
13.2 llB.2 28. 88. -lB.
!3.7 1B9.6 2B. 116. -5.
13.2 118.8 2B. 73. -5.

0320 1S2
832 IBEZ
E1321B6Z
R32 1122
B32118Z

8.5 118.8 35.
9.2 118.8 35.
9.5 118.3 35.

10.8 117.0 3B.
IB.2 116.2 3B.

I@.1 114.7 25. lf36. -lE.
lB.6 114.2 30. 90. -5.
10. B 115.2 30. 25. -5.
11.5 113.9 25. 35. -5.
11.7 112.7 25. 58. -5.

9.5 118.1 35
9.8 117.4 35

IB.1 116.5 35
10.3 115.7 35
18.5 114.9 35

14.4 189.5
16.1 189.0
0.8 0.0
0.0 8.0
0.0 0.0
0.8 8.0
B.B B.B
8.0 e.e
B.B 0.0
0.8 8.E
0.0 8.0
0.0 0.0
B.8 8.8
8.0 8.B
e.o e.e

20.
20.

8.
a.
0.
0.
E.
E.
8.
0.
a.
8.
8.
E.
e.

134.
238.

-B.
-0.
-B .
-a .
-0.
-0.
-0.
-0.
-B .
-0.
-e .
-0.
-0.

-5.
0.
B.
0.
8.
0.
0.
0.
El.
0.
B.
e.
a.
0.
0.

8322B0Z
@322B6Z

18.7 115.2 38.
10.5 114.8 30.

38. -5.
6. -5.

12.5 112.8 25. 88. -5.
12.2 !12.2 25. 3B. -5.
13.7 110.2 25. 147. -5.
12.9 ll@.9 25. 51. -5.
13.0 111.8 2@. 84. -5.
12.5 1B9.3 25. 5B. B.
11.3 109.2 20. 54. -5.

14.2 110.2 28.
0.0 0.0 0.
0.8 0.0 0.
B.B 0.0 B.
0.$3 E.E B.
B.B 0.9 0.
0.0 8’.0 0.
B.B a.~ B.
8.0 0.B 0.
B.L3 6.E 8.
0.0 0.0 0.
0.0 E.B 0.
0.0 0.B 0.

129.
-0.
-B .
-B .
-B.
-B .
-B .
-0.
-0.
-B .
-0.
-B .
-B .

-5.
B.
0.
B.
0.
8.
B.
0.
0.
0.
0.
0.
E!.

B32212Z
E132ZIBZ
0323BBZ

11.0 114.2 30
11.3 113.6 3B
11.6 113.6 30
11.8 112.5 3E
11.9 111.9 38

11.1 113.6 3EI.
11.3 113.2 25.
11.7 113.2 25.
11.7 112.1 30.
11.2 111.5 33.

36. 0.
24. -5.
13. -5.
24. 0.
48. 8.

B32306Z
0323122
0323182
8324002

12.1 111.2 30
12.1 Iw.7 25
12.2 IIE.1 25
12.2 1B9.1 25
12.2 1B8.3 20

8. 0.
8. 5.

12.5 188. E 25. 34. 5.
12.4 108.2 15. 30. 5.

B.B E4.O a. -8. B.
B.B 0.0 B. -B. B.
0.0 E.@ B. -B. 0.
0.0 0.0 B. -0. B.

0324062
0324122
@32418Z

8. B.
8. B.
8. B.

-0. B.a325BBZ 12.1 107.8 18 8.0 8.0 a.

13LL FORECRSTS TYPHOONS LMILE OVSR 35 KTS
L6?NG 24-HR 48-HR 72-HR IJ?NG 24-HR 4B-NR 72-HR

W& FORECFIS? POSIT ERROR 25. 33. 1S48. 276. 0. 0. n. 0.
fPiG RIGHT FINGLE ERROR 14. 48. 86. 115. 0. 0. B. 0.
fiVt INTENSITY ~GNITUDE ERROR 2. 5. 9. 11. B. 0. B. 0.
W/G INTENSITY BIF!S -1. 1. 6. 8. B. B. 0. 8.
NU19ER OF FOREC13STS 35 32 24 23 B a B e

DISTfINCE TR9WZLED 8Y TROPICRL CYCLONE IS 2733. NM

wfER(JGE SPEED OF TROPICflL CYCLONE IS 11. KNOTS

TROPICflL STORM PWMIE
FIX POSITIONS FOR CYCI.ONE NO. 1

SWRZLLITE FIXES

CO~NTS

INIT OBS

ULCC FIX

FIX TIm FIX
NO. (z) POSITION RCCRY DVOR9K CODE s n-s

* 1 140608 6.9N 154.5E PCN 5 TB.5/B.5
2 158@flB 7.8N 14B.7E PCN 5 TO.5/0.5 AB.CV18HRS
3 158388 8.lN 148.4s PCN 5
4 151721 8.lN 147.8E PCN 5
5 168600 7.@N 146. lE PCN 5 T1. B/l.@ ~B.5zM-lRS

PGW
PGIU
PGTW
PGTW
PGTW
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160300
16Ei424
160600
160900
161200

?.4ti 145.9E
7.3N 145.7E
7.3N 145.6E
7.4N 145. lE
7.8N 144.3E
7.7N 143.7E
7.7N 143.6E
7.IN 142.4E
7.5N 142.2E
7.4N 141.4E
7.4N 14i3.9E

PCN 5
PCN 5

PGTTJ
PGT~J
F’ETw
F’GTw
PGTw
PGTw
PGTw

PCN 5
PCN 59

I@ PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

11
12

161600
161709

13
14
15
16
17
18

* 19
20
21

162108
170000
17030!3
170554

PG ru
PGTwT3. Ev3.8 jD2. w24HRS

PCN 5
PCN 5

PGTI.J
PGTw

170900 8.5N 14E!.7E
171200 8.2N 139. SE
171600 9.2N 138. tE

PCN 5
PCN 5
PCN 5
PCN 3
PCN 5

PITIJ
PGTIJ
PGTu
PGTW
PGTLJ

ULCC FIX

1800%0
180300

7.8N 136.7E
7.9N 136.3E
8.1N 135.3E
8.2N 131.8E

T3.5/3.5 ZDB.5~4tlRS

T4. El/4 .a-/Do.5/27HRs

22
23

1S0542
181800
190000
190300
190530
190900
191600

PCN 5
PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5

PG rlJ
PGTw
PGTLI
PGTL!
PGTIJ

24
25
26
27
28

8.2N 13EI. EiE
8.IN j28.7E
8.3N 127. BE
e.2N 127.3E
8.6N 124.6E

PGTw
PGTwuLCC FIX

29
30

191815
192100

B.7N 124.2E
B.5N 122. BE
8.7N 122.8E
8.3N 121.6E
8.4N 121. lE
B,7N 128.6E
9.ON 120.4E
9.4N 119,6E
9.9N 119. IE

10.2N 118. iE
9.2N 119. F3E
9.3N lIEI.6E
9.6N 118. EE

PCN 5
PCN 5

PGTw
PGTw

31
32

2m300B
200300
200600
200980
201 20%
201600
201B00

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

PGTIJ
PGTIJ
PGTw
PGTw
PGTW

T2.5Z3. B+AJ1 .5/24HRS
33
34
35
36

* 37

ULCC FIX
PCN 5
PCN 5

PGTLJ
PGTW
PGTw
PGTw
PGTLr

* 38
39

202100
218808

PCN 5
PCN 3

T3.0/3.0 JDO.5/24HW3

‘(2. W2. 8

40
41
42
43
44
45
4s
47
4s
49
5Ei
51

210300
210600
210648
210900
211200
211680
2121@E

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

PGTW
RPmINIT DESlE. EN 117.8E

11.4N 115.6E
9.SN 116.7E

lti.lN 116.3E
10.3N 116.2E

ULCC FIX EXP LLCC NOT QPPI?RENT PGTw
HOSED ON COt{TINUITY PGTcJ s
EXP LLCC PGTIJ
ExP LLCC 8FlSED ON CONTINUITY PGTw

PGTW
PGTW
PGTw
RPMK
PGTd
PGTW
PGTw
RPI’K

22@@eB
2203BB

10.2N 115.9E
lB.4N 115.2E
11.2N 114.4E
11.2N 114.6E
11.2N 113.8E
11.2N 113.9E
11.4N 113.7E
11.2N 114. EIE
11.4N 113.7E
11.4ti 112.9E
11.4N 112.5E
11.3N 112. BE

PCN 5
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

T2. Bz3. B -4JI. Ev24HRS

T2 . Bz2 , B-A@ . W24HRS
22 Ei60B
220636
220988

52
53

22128B
221600
221921
222 lEO
230000

EXP LLCC
EXP LLCC

54
55
56

PGTW
PGTW

57
5B

230308
230625

PCN 5
PCN 5

T2. W2. L3 fiD. @/24HRS PGTw
PGTw
PGTw
PGTLJ
RPM
Rl)DN
PGTLJ
PGTIJ
PGTw
PGTIJ

S9
60

230900
231200
2319E9
231918
23210B
24030B
240600

11.3N 111.9E
12. IN 111.9E
12.1 N 111.3E
12. BN 111.2E
12. IN 111. BE
11. BN 118.4S
12. lN lEf9.6E

PCN 5
PCN 5
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5

BRKS CONTINUIN
EXP LLCC

BRSECJ ON ExTRflP

61
62
63
64
65

T1.5/2. E-4&.5 /24HRS

66
67
68

240900
2412Ei0
241608

12.lN la9.2E
12. lN l@B.6E
11. Bti IW. EIE

PCN 5
PCN 5
PCN 5

PGTIJ
PGTW

RIRCRRFT FIXES

FIX
NO.

1
2
3
4
5
6
7

FIx
NO.

1
2
3

TIIIE FIX FLT 7E8Ff3 OBS ~x-$FC-LMO M+X-FLT-L({.-LUID QCCRY EYE
(2)

EYE ORIEN- EYE TE~ (C) mN
POSITION LVL HGT W3LP VEL~RG~NG DIR/VEL/SRG4?NG NRV/PET SHI?PE D19MzTRTION OUTZ IN/ DPE3ST NO.

160359 7.2N 145.8E 15@@FT 998 SE 200 10 27B 55 2B0 IE lE 4 C IRCULfiR 2B +24 +25 +25 27 1
161921 7.2N 143. lE 7001-B 3034 128 45 Ei5a 48 lE 5 ELLIPTICflL 15 10 030 +12 +16 +18 2
162131 7.2N 142.8E 7Elmm 31334 994 45 308 la 128 55 360 18 lB 3 ELL IPTICIIL 15 19 E34D +12 +15 +Ie 2
172217 7.9N 137.2E 70EPFI 3B62 994 5@ 34 10 85B 36 31B 6E 3 10 +12 +16 + 8 4
180633 B.l N 135.3E 7BB~ 3BB6 45 358 ?B BB@ 53 320 6E B 2 5
18a847 B.2N 134.3E 7BOIW 3E66 65 338 10 128 4B 350 B 9 1 +11 +17+7 5
182215 B.l N 13D.4E 7BEiNB 3EE7 991 55 040 8 12B 54 04L7 2E 7 4 ELLIPTICflL 18 EB E9E +12 +14 6

R9012R FIXES

TIt4s FIx EYE EYE
(z)

R$IDOB-CODE
POSITION RADRR 9CCRY SNflPE D1OII flSLFtR TDDFF

RFID9R SITE
POSITION I&II NO.

lE.3N 124. @E 98646
1~.3N 124. @E 9B646
lB.3N 124. @E 90646

COttENTS

191800 13.5N 124.3E LRND
192200 S.5N 123.4E L13ND
200000 B.7N 123.3E L12ND

NOTICE - THE ASTSRISKS (*)

28192 53228
25551 52B lB
22531 52918

I NO1C9TE F I)(ES UNREPRESENTATIVE RND NOT USED FOR 8EST TR9CK PURPOSES.

151



EEEl
.

24 HOUR FORECQST
ERRORS

POSIT LUND DST IJIND

.- . . -------- -- . . -----.--BEST TRFILK

POSIT WlND
3.8 160.7 25
4.5 158.8 25
4.9 157.1 38
5.5 155.5 48
5.9 153.9 5!3
6.4 152.4 55
6.7 151.0 55
6.9 149.9 58
6.9 148.7 50
7.0 147.6 58
7.3 146.5 50
7.5 145.5 50
7.8 144.4 55
7.9 142.9 60
8.1 141.3 65
8.3 139.5 65
8.6 137.7 6D
8.8 136.1 60
9.B 134.8 68
9.1 133.5 65

45 HIWK ! URkLHS I
ERRORS

POSIT LIIND DST WIND
8.!3 0.0 %. -B. 0.
e.El 0.0 0. -0. 0.
E.0 %.0 e. -0. 0.

(.< liUIJR PUKtLRS I
ERRORS

PDSIT WIND PST WIND
0.0 E.B n. -8. 8.

ERRORS
DST WINDR13/D(2/HR

B3 18862
s)318122
0318182
031 9EEZ
8319062
8319122
8319182
0320002
832BE!6Z
B32B12Z
0328182
8321821Z
B321216Z
B321122
@321IBZ
0322002
@322B6Z
@32212Z
E3221BZ
0323E0Z
8323862
8323122
0323182
8324802
0324062
27324122
0324182
0325EEZ
8325862
E325122
0325182
E3268EZ
8326862
8326122
E1326113Z
2i327EMZ
@327B6Z
0327122
E3271BZ
8326802
032BB6Z
0326122
E32B1BZ
E329BBZ
@329B6Z
8329122
B32918Z
B33@3Bz
8338862
B3313122
B33B18Z
8331002
B331862
B331122
E331182
B4BI882
B4211062

PDSIT IJIND
0.0 B.B 0.
0.0 @.@ 0.
E.@ 0.0 a.
5.3 155.5 35.
5.5 154.0 50.
6.3 152.2 55.
7.EI 15E.4 55.
7.E 149.5 5B.
7.3 148.5 58.
7.21 147.6 58.
7.2 146.2 5B.
7.6 146.4 58.
7.9 144.3 55.
7.9 143.4 55.
8.8 142. B 68.
8.2 139.9 65.
8.5 136.1 65.
8.8 136.2 65.
9.1 134.2 65.
9.2 133.5 80.

-0.
-0.

e.
0.
B.

8.8 R.e 0.
8.0 8.8 8.
8.0 8.0 a.
7.6 149. E 5B.
8.5 149.8 68.
B.4 146.6 6u.
8.7 144.8 6B.
B.6 143.9 55.
S.5 144.2 33.
8.0 143.1 55.
8.3 140.6 55.
8.5 141.2 6E.
8.8 139. B 65.
9.B 139.8 60.

-0. 0.
-0. 0.
-0. 0.
42. 8.
98. 18.

1!33. Isl.
131. la.
116. 5.
44. -5.
13. -5.
43. -10.

102. -5.
125. 5.
172. 8.

0.9 0.0
0.0 0.0

a. -E. a.
!3. -0. a.

79. 21,
75. 38. 1::
75. 12. 15.
7S. 38. 15.
65. 4S. 0.
60. 156. -10.
52+. 141. -2a.
45. 68. -25.
55. 83. -20.
60. 67. -2B.
55. 36. -30.
55. 94. -35.
55. 222. -40.
55. 285. -45.
SE. 267. -55.
45. 331. -55.
58. 221. -45.
5e. 274. -35.
55. 359. -25.
55. 359. -20,
5Ei. 177. -15.

-0.
12.
6.

-5.
0.
0.
0.

8.2 144. B 68. 59. 10.
9.2 143. B 65. 91. IB.
8.9 141. B 78. 89. lB.
8.8 14D. !3 78. 8S. 5.
9.2 139.2 68. 57. -5.
9.2 140.13 55. 141. -5.
8.7 13E. B 50. 16B. -18.

8.5 139.8
9.0 138.2
8.6 [36.1
8.5 134.4
8.3 133.6

13.
48.
25. 0.
27. E.

0.
B.
8.

9.6 135.0
e.7 133.7e.

19.
54.

8.
38.

8.8 135.3 58. 32. -10.
8.9 136.1 6E. 155. -5.

8.5 13Ef.5
8.5 138.2
8.7 129. E
9.2 128.3

18.4 126.2

e.
-5.
-5.

0.

9.8 134.8 68. 143. -18.
9.3 ]34. e 6e. 154. -le.
9.8 131.4 65. 62. ‘5.

18.8 128.6 78. 85. -5.
11.6 126. e 78. 197. -le.

42.
24.
24.

6.

9.1 i37. e 7e. 13e. le.
9.2 134.1 75. 36. 18.

Ie. e 132. e 75. 54. s.
le.8 13e.6 75. 102. 5.
121.E! 128.7 65. 127. -5.
le.3 129.3 98.
18.3 127.3 98.
]e.e 12S.9 75. 1
1$3.8125.1 65. 1
9.9 126.2 65.
9.9 125.8 78.
9.6 125.4 85.

11.7 123.8
11.8 122.25.

5.
5.

15.
le.

11.6 125.8 65. 178. -28.
11.6 124.2 55. 238. -35.

11.6 t21. E
11.5 12e. e
le.9 121.1
11.2 119.4
11.2 117.4

36.
6.

13.
38. 15.
94. le.

136. -18.
154. -25.
6e . -30.

18.9 125.2 65. 127. -38.
ie. e 123.3 5e. 2e9. -5e.
18.2 121.5 58. 278. -55.
le.7 t2e.8 5e. 278. -5e.
18.3 123.5 45. 77. -58.

9.2 132.4 78
9.3 131.4 7e
9.5 ]3e.4 7e
9.7 129.5 75
9.6 12B.8 88

9.3 132.2 88.
9.4 131.1 Be. 19.
9.5 129.9 75. 38.

le.
5. 11.9 116, e

11.5 119.29.5 129.5 78.
9.6 12B.8 75.

12.
12.

-5.
-5.

1::
5.

64. -38. Ie.1 L23. e 5e. 64. -35.
72. -20. 9.7 122.7 68. 91. -28.

11.2
le.5
ie.9
11.9
12.3
13. e
12.9
13.5
13.7
13.9
14. e
14.2

19.2
18.9
18.1
19. e
21. e
18.6
17.4
15.8
14.2
11.6
11.4
3B. e

5e.
65.
65.
65.
55.

!29. -18.
122. le.
le6. ze.
42. 25.
191. 18.
84.
67.
74.
lee.
222.
2e4.
379.

9.6 128.2 98.
9.7 127.4 18B.

lE.1 127.2 95”= 9.0 127. e lee.
lE.3 126. B 188 18.2 126.9 188.
lE.5 126.2 1E15 18.6 126.2 188.

9.8 128.2 85
9.9 127.7 98

12.
2!.
22.

8.
6.

25.
12.
17.
32.
45.

9.7 124.6 75.
18.2 124.5 78.

68. -25.
19. -25.
99. 5.
48. -28.
38. -15.

9.9 121. E 68. 116. -15.
18.5 122.2 6E. 72. -5.
11.7 123.2 &3. 112. B.e.

-s.
-5.
-5.

e.

11.8 125.6 98.
11.7 123.9 68.
11.9 123.4 6fl.

12.7 121.4 55. 76.
12. B 128.7 55. 85.
12.6 118.8 65. 21.
12. B llB.8 65. 13.
12.9 115.6 65. 97.
12.9 115.3 65. 98.
14.8 112.7 70. 198.
13. EI 112. e 75. 223.
14.2 113.4 75. 116.
14.2 113.8 75. 111.
15.2 112.7 58. 13!3.
28.8 118.6 35. 425.
19.6 118.2 48. 426.
2e.9 le9.9 3B. 511.
23.2 118.9 25. 637.
21.4 113.7 35. 518.

0.
le.
25.
2e.
15.
15.
25.
30.
35.
35.
15.
5.

le.

-::
5.

55.
6E .
68.
6e .
65.
6@.
3e.

5.
le.
1s.
15.
25.
2e.
-5.

e.
3e.
2e.
15.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.

18.4 125.5 188 18.7 125.8 95.
]e.3 124. e 95 le.5 124. e 9e.
le.5 t24. e 85 le.7 124.2 85.
11.8 123.5 88 18.8 123.8 65.
11.5 122.9 75 11.2 122.2 65.

11.7 122. E 65.
11.9 121.6 65.

12. e.
19. 5.
47. 5.
21. le.
77. 2e.

111. 25.
18. 2e.
35. 15.
29. 5.

129. 8.
129. 18.

-15.
-lEl.

11.8 119.6 68.
11.8 119.2 55.
13.1 117.4 6e.
12.8 115.9 7e.
13. e 117.2 7e.

11.7 122.2
11.8 121.3
11.9 12e.4
12. e 119.5
12.4 118.5
12.9 117. S
13.3 117.2

65
6e
55
45
40
45
5e
5e
45

11. S 121.3
11.5 12e. e
11. B 12e.2
12. e 119.7
12.3 llB.6
12.9 117.5
13.3 117.2

55.
6e .
6e .
55.
45.
45.
50.

54.
78.
13.
12.

-le.
e.
5.

13.8 ie8. e
14.4 1S19.2

3e.
6e .
se.
45.

361.
285.
294.
336.

le.
5.
e.
e.

13.2 116.9 65.
13. s 115.7 58.
i5. e 113.7 45.
15.7 113. B 5e.

14.4 le8.8
17.8 118.8
e.e e.e
e.e e.e
e.e 8.e

8.
19.
e.

E.
8.
e.
e.
e.
e.
e.
e.
e.
e.

-e.
-0.
-e.
-e.
-e.
-e.
-e.
-e.
-0.
-e.
-e.
-0.
-e.
-e.
-e.
-e.
-e.

13.7 116.6
14.1 116.1
14.3 115.8
14.2 115.4
14. e 114.9
13.9 114.5
13.8 114.2
13.5 114.8
13.2 113.7

14.8 116.4
15. B 115.4
14.7 115.7
15.1 115.3
13. B 114.9
13.7 114.6
13. B 114.1
13.7 113.7
13.1 113.7
12.4 113. B
12.9 113.2

55. 21.
68. 68.

5.
15.
10.
le.

e.
@.
5.
e.
e.

16.2 112.7 55. lB3.
18.5 111.2 5e. 335.
17.4 !14.2 45. 216.
17.8 114.1 45. 258.
12.2 112.1 3e. III.
12.3 111.7 3S!. 117.
13.6 112.2 38. 113.

15.
15.
15.
15.
e.

e.e
e.e
e.e
e.e
e.e
e.e
e.e
e.e
e.e
8.0
e.e
a.e
e.e
e.e

e.e
e.e
e.e
o.e
e.e
e.e
e.e
e.e
e.e
e.e
e.e
e.e
e.e
e.e

45
40

55.
58.
40.
35.
35.

25.
54.
12.
13.
6.

21.
6.

22.2 113.B 3e.
11.1 le7.5 2e.
e.e e.e e.
e.e e.e 8.
e.e e.e e.
e.e e.a e.
e.e e.e e.
e.e e.a 8.
e.e e.e e.
e.e e.e e.
e.e e.e e.
e.e e.e e.

546.
372. -

0.
-10.

e.
e.
e.
0.
e.
8.
e.

48
35
30
3e
30

e.
e.

-e.
-e.
-e.
-e.
-e.
-e.
-e.
-e.
-e.

3e.
3e.

13.2 111.6 28. 129.
e.e e.e e. -8.

12.5 Ile.2 2e. 173.
12.9 111.6 28. 68.

o.e e;e 0. -0.
e.e e.e e. -e.
e.e e.e e. -e.
e.e e.e e. -e.

-le.
e.

-5.
-5.

B.

e.
e.12.9 113.6 38

12.9 114.e 3EI
28. 32. -10.
30. 47. e. B.

B.
e.

13.1 i14. e
13.1 113.5
13.1 113.1
13.1 112.6

3e
3e
25
25

12.4 113.8
12.4 113.8

e.e e.e
e.e e.e

25.
20.

e.
e.

44.
46.

-5.
-le.

e.
e.

e.
e.

e.
e.
e.

e.
e.

-e.
-e. e. -e.

TYPHOONS LHILE OVSR 35 Kfi
LRNG 24-NR 48-HR 72-HR LRtlG 24-HR 48-HR 72-HR

WC FORECIIST POSIT ERROR 24. 9S. me. 17e. 23. 85. 122. 152.

9LL FORECRSTS

FNiG R 1GHT flNGLE ERROR 13. 57. 114. 72. 13. 47. se. 49.
RVG 1NTENS I TY I’MGNITUDE ERROR 5. 11. 17. 21. 5. 12. 19. 22.
WZ INTENSITY 81FIS 1. 1. -4. -6. 1. e. -5. -9.
NU~ER OF FORECIISTS 53 49 44 37 45 41 37 33

DIST9NCE TR13VELED BY TROP ICFIL CYCLONE IS 3863. NH

Il~RRGE SPEED OF TROP ICf+L CYCLONE IS 9. KNOTS



TYPNOON NELSON
F 1X POSITIONS FOR CYCLONE NO. 2

SnTELLITE F lXES

FIx TItlE FIX
NO. (z) POSITION 9CCRY DWRRK CODE COPUIENTS

INIT OEIS

SITE

1 1EE148EI
2 leB9BB
3 161888
4 19WW3
5 198348
6 19Ei6W3
7 198900
B 191633
9 192180

10 28BW3B
11 2EE138E
12 2Wi51S
13 201288
14 201621
15 2E1EW3B
16 2t121EIL3
17 21BBBB
lB 21 E+3B0
19 21B5W
20 21E6BB
21 211200

3.7N 16B.9E
4.BN 168. lE
4.7N 157.7E
5.3N 155.5E
5.8N 154.3E
5.8N 153.9E
6.FJN 152.6E
6.7N 158.7E
6.8N 15fl. EE
7.2N 149.6E
7.2N 149.3E
7.5N 149. lE
7.BN 147.4S
7.2N 146.lE
7.2tl 146. EE
7.2N 145.7E
7.3N 145.2E
7.5N 145.8E
8.2N 144.4S
B.5N 144. oE
7.8N 143. EE

PCN 6 TI.5z I.5 P(; rw

PCN 5
PCN 5
PCN 3 T2. 5/2,5 /D 1.FV25NRS
PCN 4
PCN 5

fGTW
PGTLI
PGTIJ
PGTW
P(mJ

PCN 5
PCN 6

PGTw
PGTIJ
PGTIJ
PG ru

PCN 5
PCN 5 T3. W3. 0 /D@ .5<4HRS
PCN 5
PCN 5
PCN 5.
PCN 5

PGTw
PGTW
PGTIJ
PGTW
PGTw
PGTw
PGTW

PCN 5
PCN 5
PCN 5 T3.5/3.5 /DE.5=4HRS
PCN 5
PCN 5

FGTIJ
PGr-Ll

PCN 5
PCN 5

PGTW
PGTw
PGTW
PG rw
PGTW

22 211608 8.EN 141.9E
23 211751 8.8N 141.7E
24 22EJ’ZW3E B.3N 139.3E

PCN 5
PCN 6
PCN 5 T4.0z4. E /DEi.5/24HRS

25 2203E)E
26 228454
27 22B6BB
28 221280
29 2216BB
3B 221748
31 230000
32 238608
33 2312E8
34 231728
35 23172B
36 23218EI
37 2408EE
38 24E3EE
39 249613
4D 241268
41 2416R8
42 241BE8
43 242108
44 25 EF3EE!
45 25E3EE
46 25E601
47 258988
4Q 251208
49 2512BB

B.5N 139. EE
8.5N 13B. IE
B.5N 138. EE
EI.6N 135.9E
S.3N 134.7E
9.ON 134.2E
S.8N 133.6E
9.3N 132.3E
9.4N 131.4E
9.5N 13B. IE
9.3N 129.9E
9.6N 129.6E
9.5N 129.5E
9.6N 129.2E
9.BN 128.7E
9.7N 12B.2E
9.6N 127.8E
9.7N 127.6E
9.9N 127.4E

lEI. BN 127.3E
18.lN 127. lE
10. IN 126.8E
l@.3N 126.7E
11.lN 123. BE
IB.3N 126.3E

PCN 5
PCN 5

PGTIJ
PGTw
PGTW
PGTTAI
PGTW

PCN 3
PCN 5
PCN 5
PCN 5
PCN 5 T4. W4.E fiB. O/24HRS

PGTLJ
PGTIJ

PCN 5
PCN 5
PCN 6
PCN 6
PCN 5
PCN 3 T4. 5/4. 5-/DI3 . 5z24HRS
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PcN 1 T5. F3fi. B-iD8.5/24HRs
PCN 1
PCN 1
PCN 1
PCN 5
PCN 1

PGTW
PGTW
PGTIJ
RODN
PGTTJ

BOSED ON EXTRRP

pGTIJ
PGTUEYE DIR 5NM

EYE DIR 5NM PGTIJ
PGTw
PGnJ
PGTLJ
P&rw

EYE DIR lfINM PGTW
PGTw
PGTU
PGN
PGN
PGTW
PGTIJ
PGTW
PGTU

5B 251BB@ lB.4N 125.5E
51 2521BB IB.4N 125. IE
52 26 BEIOB lB.3N 124.5E
53 26B3BB lB.4N 124.4E
54 26 B6BEI IB.4N 124. lE

PCN 1
PCN I
PCN 3 T4.5Z5. B /WD.5Z?4HRS
PCN 1
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5 T3.5~4. @ AJl .W24HRS

PGTIJ
PGTW

55 26B98B IEI.7N 123.5E
56 26160B 11. lN 122.7E
57 261BBEI 11. IN 122.3E

PGTLI
PGTW
PGTW

58 2621BB 11.4N 121.7E
* 59 27BBBB 11.3N 121. lE
* 6E 27B3BB 11. ON 120.7E

61 2786BB ll.l N 12B.6E
62 270719 11. IN 12EI.8E
63 27E9BE 11 .2N 12B.5E
64 2712EEI 11.7N 12EI.3E
65 271688 11.7N 119.5E
66 271922 11.9N 119.3E
67 272180 12.3N 118.9E
68 28Ei@EEf 12.5N 118.3E
69 28 E3EIB 12.8H 117.9E
7E 2BE6EI0 12. BN 117.3E
71 2BB7B6 13. ON 117.5E
72 2BB9Ew3 13. IN 117.3E
73 2B128B 13.5N 116.9E
74 291690 13.8N 116.4E
75 2!31BBB 14. IN 116.2E
76 282108 14.7N 115.9E

* 77 29BBBB 15.2N 115. BE
78 29030B 15.2N 116. lE
79 29B6B0 14.6N 116. BE
eO 298655 14.2N 115.5E
81 29E9B8 14.3N 115.9E
E2 2912BB 14.3N 115.4S
83 2916B8 13.9N 115.lE

PGTw
PGTIJ
PGTW
PGTw
RP~
PGTW
PGTIJ

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

PGTW
PGTW
PGTLI

BfJSED ON EXTMP
PCN 5
PCN 5 PGTIJ

PGTIJ
PGTL!
RCIDN

PCN 5 T2.5=. E All .B=7HRS
PCN 5
PCN 5 T3.5~.5 INIT OBS
PCN 5
PCN 5

PGTw
PGTw
PGTTJ
PrmJ
PGTM
PGTw
PGTW
PGTW
RPI’K
PGTIJ
PGTW
PGTW

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5 T2.5z?.5 %E.0i24HRS
PCN 5
PCN 3 -73.0/ 3.0

ULCC FIX

[NIT OBS
EXP LLCC

EXP LLCC

PCN 5
PCN 5
PCN 3

153



B4
Er5
06
87
S0
89
90
91
92
93
94
95
96
97
96
99

lEO
101
102
103
104
105

29]g0@
291S3B
291948
292100

13.7N 115. EE
13.9N 115.2E
13.9N 115. EIE
13.,’N 114. BE
14. lti 114.7E
14. EIN 114.5E
13.9N 114.2E
13.8N 114. !3E

F’CN 3
EXP I.LCC
ExP LLCC
F:.P LLCC

PC r~
RPMK
R<lI)N
PG r,.1
PGTIJ
PC,rjJ
PG rLJ

PCN 3
PCN 3

308900
30@308 T1 .Ei/2 .8 /L18 .5/24tlRS
3St060EI
30E643
30090E

PCN 3
PCN 3 T2. @/3. E /W! .Zb724HRS

13.5N 113.9E
13. lN 113. BE
13.2N 114. !E
13. IN 114.13E
13.8N 113.6E

PCN 3
PCN 33131600

30 lBOO
3@210Q
31B000
3103!30
310630
310631
3116Ei@
311800
311916
312108
B10000
B 1%600

I>C.N 3
PCN 3
PCN 3
PCN 5
PCN 3
PCN 3
?CN 5
PCN 5
PCN 5
PCN 5

13. EfN 113.4S
12.13N 113.9E TI .8,’1 .13 /SF3. EV27HRS

T1 .8.,2.0 /W1 .Fk?4Nr7S
ExP LLCC

Pj;.r !
f?f[ K
PC rw

12.7N 113.9E
12.7N 113.9E
13. IN 113.7E
13.3N 113.3E
13.3N 113.5E
13.2N 113. lE
13. BN 112.6E

w: rtd
Wuxi
PC TW
pCTIJ
PGT1.j

PCN 3
PCN 3

91 RCROF1 FIXES

FIX
NO.

TIME
(z)

FIX
POS [TION

FLT
LVL

7t30PlB 08S F%IX-SFC-WNO HRX-FLT-LVL-LND tlCCRY
NGT rBLP VEL/BRG/RNG D IR/VEL/BRG/T?NG NIV//NET

EYS EYE or71En- E’fE TF[T# <c)
SHFIPE DIR1’1/TFITION OUT/ ltl/ !)P/SST

PEN
NO.

1
2
3
4
5
6
7
B
9

190615 5.9N 153. BE 7BBFlB 3829 50 870 20 219 66 lBE 30 18 5
1919D2 6.BN 15Ei. BE iBEf_lB 3031 996 Ea@ 47 D]@ IEI 7 3 CIRCLtLf?f? 2t3

+12 +]EI +16
+9+14+8
Ill +14 +9

2
2192224 6.8N 15Et. lE 7Ei3MB 3E132 992 35 138 B 248 35 13kJ 11 S 4 CIRCULRR 15

200637 6.BN 14B.6E 713WIB 3052 994 40 830 18 860 46 33E B 5 I
200830 6.9N 14B.2E 7EEItlB 3073 39 15% 525 B37148621
201917 7.2N 146.3E i’BBNB 3BB4

CIRCUL.RR 5

2D214!5
B6@ 53 360 30 lE 10

7.5N 145.9E 70W’?3 3E20 994 50 018 50 880 52 328 2E B 10
21EIBE3

C1RCIJL9R 18
7.EIN 144. IE 7aom 3E33 50 360

212113
(i 878 47 328 29 lE 4

B.l N 14EI.5E 7W3NS 2B7E 973 65 360 B 14EE+IT69 B 25 C1f?CtJLfll? 15

3
3
4
4
5

+12 +]5 +12

+11 +14 +19
+11 +14
+1s +17 +18
+14 +14 + s
+11 +14+8

6
710

11
12

220631
228909
221918
z~zzj 1

230645
230B35
23221f3
240635
2413B3B
250742
250928
270934
272002
272259
2B0705
2B1@03

B.4N
0.7N
9.BN
9.ON
9.2N

i37.9E
137. OE
134.2E
134. lE
132.2E
131. BE
129.9E
12S. OE
12EI.5E
126. EIE
126.4S
128.9E
lIE. BE
llE.7E
117.6E
117.4E

70BrT6
7L10NB

2970
296E
2973
2988
2964
2966
2913
2696
2630
2510
254S
3052
3057
3073
3033
3005

9B6
9B6

55 060
40 18%

BO 360
7Ei 360

30 060 45 31E
15 22a 51 178

3854
1E54
lE lfi 5
BID3

3075
3Ei 10 7
1E156
20 10 2

7182
1855
1144
26 35
3534
2534

CIRtULFIR
C IRCIJL9R
C IRCULflN
C IRCULQR
CIRCULt?R
C [RCULI?R
C IRCULGR

20
2k3
15
12

7
B
8
9
9

700~
7Emr!a
i BENR

EBB B1 EIIE
18 16+3 57 278
3EI !360 63 348

?@@ 55 138
E4i3 63 3EB

13
14
15
16
17
lB

:
21

9B5
984

+11 +217 +9
10
12
15
15
1%

+13 +16 111
+IB +12 +129.lN

9.5N
70wm
780NB 979 +13 +14 +12

+[4 +16 +13
+14 +15 +!1
+11 +17 +11

+14 +14
+11+15+6

10
119.BN

9.BN
10.4N
10.3N
11.8N

70Lmn3
700P63
7Ei0MR

80 220
lEEi 1B13

5 318 7E 243
7 180 114 368

C IRCUL9R
C IRCULfrR952

934
93a

11
13
13
16
17

860 187 36E
lEa 113 350

26 178 60 14B
15E 45 E2Er
840 35 318

C IRCULrfR
C IRCUL9R

B
770BMB

700flB
7BBtlB
7B13NB
iOONB
700m

50 lRO
22
23
24

12.2N
12.3N
12. BN
13.2N

998 C IRCIILRR
CINCUL9R
C1RCUL9R

15
20
12

+18 +14 + 6
+12 +14 +lE
+13 +14 +12

17
18
16

50 270
5B 360

25 210 41 150 13 5 3
t5 240 60 158 11 5 325

RfiDFrR FIXES

FIX
NO.

TIE FIx EYE EYE R9DOB-COOE
(z) POSITION R9DAR RCCRY SH9PE DIFIM f7SLf?W3TOOFF CONNSNTS

fWJDRR s ITS
POS1TION LHTl NO.

242388 10.2N 126. BE L9ND 655B2 4BEW!E
25 E?28E ID .3N 126.7E L9ND 58612 52905
2583EE 10.3N 126.7E LflHD 50642 4BE@Ei
25 EiiEB la.3N 126.5E LFrNO 50612 429 lk3
251188 18.7N 12G.4E Lf?NO 183Fc? 5291R
251580 l@.9N 125. BE LRND 14492 52989
251688 lE.9N 125.7E LFrND lEi322 52786
251788 IE. BN 125.6E LRND 14322 527EEI
251EMEI lE.7N 125.4E LFrND 14211 5268S
252888 lE.5N 125.2E LflND 14141 52588
260888 10.3N 124.9E Lf7ND 5///1 42509

lB.3N
18.3N
lB.3N
lB.3N
lB.3N
lB.3N
lB.3N
10.3N
10.3N
10.3N
10.3N

124. EE
124. OE
124. aE
124. OE
124. OE

98646
9B646
98646
9B646
9S646
98646
9B646
9B646
9B646
98646
98646

2
3
4
5
6 124. OE

124. EE7
B
9

10
11

124. EE
124. OE
124. ZE
124. OE

NOTICE - THE +lSTERISKS (*) [ND ICRTE FIXES UNREPRESENTffT1kE r7HD NOT USED FOR BEsT TR6CK PURPOSES.
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fQ/DWHR
B32B86Z
0328 12Z
B32B 18Z
0329802
032906Z
0329 12Z
8329182
033000Z
0338862
2.33a 12Z
F133FI182
833 18EZ
033 1R6Z
E33 1 12Z
@3311ez
E4Blm3z
E481E6Z
E14E112Z
Et@] 182
Ei4B200z
04a2B6z
W4E1212Z
B4B21 8Z
0403002
04B306Z
0403 12Z
0483 18Z
04B4B0z
04B406Z

BEST TR13CK

POSIT WIND
3.5 156.6 28
4.3 156.1 25
5.1 155.9 3B
6.8 155. B 30
6.B 155.9 35
7.2 156.4 35
7.6 157. EI 35
a.] 15B. E 45
e.5 159.0 50
B.7 168.1 5EI
6.7 161.2 50
E.B 16Z.2 SE
8.9 163.3 58
9.3 164.8 58

lB. EI 164.3 50
IB.3 163.5 58
10.4 162. B 50
10.6 162.5 55
18.7 162.1 55
11.8 161.5 68
11.5 160.8 6B
12.1 168.3 60
12.8 159.9 7B
13.3 159.7 75
14.9 16Fr.3 65
13.2 158.9 55
13. e 157.3 58
13.1 155.9 40
13.1 154.6 39

LBRNING
ERRCIRS

POS 1T LJ[ND DST WIND
0.0 0.0 0. -B. 0.
B.B 0.0 B. -B. 0.
o.R 8.B B. -B. O.
B.21 0.0 0. -0. 0.
6.3 155.6 35. 35. B.
7.2 155.2 35. 71. B.
7.6 156.0 48. 59. 5.
7.S 157. B 40. 22. -5.
B.4 15B.3 40. 42. -10.
B.5 160.1 50. 12. E.
9.2 161.2 5B. 30. B.
9.6 162.2 55. 48. 5.
9.0 163.2 55. B. 5.
9.2 164.2 50. 13. B.
9.2 164. B 56. 56. 0.

10.3 164.5 55. 59. 5.
lB.8 S62.4 58. 34. 8.
10.6 162.1 5~. 24. -5.
10.6 161.8 50. 19. -5.
18.8 161.8 55. ?1. -5.
11.6 161.8 65. 13. 5.
12.2 160.2 65. 8. 5.
12.6 159.8 65. 13. -5.
13.3 159.8 75. 6. B.
13.3 159.6 60. 59. -5.
13.0 158.6 50. 13. -S.
12.8 157.6 45. 21. -5.
13.0 156.3 35. 24. -5.
13.2 154.6 3B. 6. B.

24 HOUR FORECFIST
ERRORS

POSIT WIND DST WIND
8.8 0.0 0. -B. 8.
0.0 0.0 B. -B. E.
0.0 0.0 B. -9. 0.
0.0 0.0 0. -B. 0.
7.7 153.6 40. 324. -10.
9.3 153.7 55. 381. 5.
9.6 156.8 68. 313.
6.5 159.4 60. 216.
7.3 16B. Si 6E. 21B.
7.3 160.1 6EI. 261.
9.5 166.2 68. 116.

18.2 167.8 60. 287.
6.9 165. B 60. 199.
9.2 168.3 58. 353.
9.4 167.9 5EI. 351.

10.
10.
10.
18.
10.
10.
10.
-5.
-5.

46 tlOUR FORFCOST
EI?RORC

POSIT WIND DST WIND
0.0 0.0
0.0 B.B
8.0 8.0
B.B B.B
8.3 1.5B.5

lt3.6 15B.8
11.2 154.3
6.2 157.2
7.4 157.6
B.B 155.7
9.2 178. E4
9.2 I?B. B
8.8 167.3

B. -B.
0. --P,.
B. -B.
B. -E.

50. 76@.
68. 784.
65. 594.
65. 448.
65. 357.
65. 416.
65. 475.
65. 56B.
65. 417.

B.
0.
0.
B.
0.

10.
15.
15.
15.
10.
10.
5.
5.

9.6 172.6 4!5. 740. -15.
9.4 171.2 45. 696. -25.

11.4 166.9 55. 319. -5. 12.1 169.4 55. 572. -28.
9.B 162.3 50. 135. -18. il.4 164.6 50. 296. -15.
9.8 161.2 50. 148. -10. lD.6 163.3 50. 362.
9.9 161.2 50. 196. -28. 10.3 163.5 50. 399.

11. B 16~. B 62?. 111. -15. 12.6 162.5 65. 387.
14.2 161.4 75. 65. 18.
14.9 161.3 75. 173. 2F3.
15.3 16D.1 75. 213. 25.
15.6 16B. B 75. 32B. 35.
11.6 157.2 35. 177. 5.

0.0 0.0 0. -B. 0.
0.0 0.0 B. -0. B.
0.0 0.0 0. -0. 0.
O.e 8.0 e’. -E. El.

15.6 1S5.3 7B. 648.
0.0 0.0 n. -0.
0.0 0.0 0. -0.
0.0 0.0 C. -9.
0.8 0.0 0. -0.
0.0 0.0 9. -B.
EI. B 0.0 0. -B.
0.0 fi. ~ 0. +3.
0.0 0.0 B. -0.

IILL FORECQSTS TYPHOONS WI [LE OKR 35 KTS
LRNG 24-HR 4B-HR 72-HR LRNG 24-HR 48-HR 72-HR

FIV6 FOREC13ST POSIT ERROR 29. 22B . 520. 742. 30. 231. 513. 739.
FIV2 R 1GHT RNGLE ERROR 16. 113. 226. 385. 17. 115. 221, 392.
FIV6 INTENSITY WGN 1TUDE ERROR 3. 12. 14. 9. 4. 12. 12. e.
RVZ lNTENSI_W BIRS -1. 4. 4. 3. -1. 4. 2. 2.
NUt’6ER OF FOREC9STS 25 21 17 13 24 20 16 12

DISTANCE TIWWELED BY TROP IC9L CYCLONE IS 1528. Ntl

-5.
0.

25.
4a.

B.
0.
B.
B.
0.
0.
B.
0.

72 HOUR FOREC9ST
E17RoRs

POSIT WIND DST LIIND
0.0 0.0 0. -0. 8.
0.0 0.0
0.0 0.0
0.0 8.8
8.6 147.3

16.3 145.2
11.2 158.3
S.0 154. B
9.2 155.0

10.6 149.8
7.6 169.2
7.2 16E.7
8.B 16B.3

18.6 176.6
9.B 174.3

14.3 171.8
12.6 168. R

0.0
0.0
0.0
0.0
0.0
E.0
0.0
F3.B
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.9
0.0
0.0
0.0
0.0

0. -0.
B. -0.
0. -0.

60. 923.
68. 962.
65. 696.
65. 435.
65. 369.
7B. 624.
65. 650.
65. 645.
65. 564.
4B. le51.
40.1018.
55. 929.
45. 7B4.

8.
8.
0.

10.
5.

10.
5.

-5.
-le.

8.
-15.
-10.

15.
15.

0.
0.
E.
0.
E.
a.
E.
B.
B.
0.
B.
0.

-0. B.
-0. e.
-0. 0.
-0. 0.
-E. B.
-0. 0.
-8. B.
-e. B.
-B. 0.
-B. B.
-0. B.
-0. B.

wERf4GE SPEED OF TROPICRL CYCLONE IS 9. KNOTS
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TYPNflON UDESSfl
FIX POSIT 10NS FOR CYCLONE NO. 3

SFITEI.L lTE FIXES

FIX
NO.

TIr%E
(z)

FIx
POS1TION DVURflK CODE

T1. O/l. B

T2. EV2. E /D1 .8/24 t{l?s

COtli EN IS SITE

1
2
3
4
5
6
7
B
9

10

280300
280600
290800
290300
290900
291200
291615
2918F10
300000
300300
300600
300900
301600
301603
301800
302053
302053

3.4N 156.8E
3.4N 156.6E
6.8N 155.8E
6.2N 155.7E
6.7N 155.5E

PCN 5
PCFI 5
PCN 5

[NIT OBS

ULCC FIX

P(: p,!
PC rl,J
PC [IJ
Pc 11.J
pl;]lJ

PG rl,l

rG ru

PI.;ru

P(.1[.l
FI;T!.I
pq rw
P(2TIJ
PGTIJ
[<r1,~

PCN 5
FCN 5
PCN 5
PCti 6
PCN 5
PCN 5
PCN 5

6.9N 156.2E
7.3N 157. IE
7.6N 157.5E
7.9N 158. OE
8.4N 158.4S

8RKS CONTINIJITY
BfrsED ml EXTRFIF
Bf)SED 01+ EXTRf4P

T3. EI/3. E!-fll. @/24NRs
11
12
13
14
15

S.AN 158.6E
8.8N 159.4s
9.EN 16@.7E
9.lN 160.5E

PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 6
PCN 5

ULRC FIX

FOSS 181.E EYE

9.3N 161. EE
9.lN 161.3E
8.9N 161.3E

P(; T(J
KGLX
PKun
PGTI.J
PGTW
KGILC
PGTW
KGI,IC
p!; r[J

16
17
18

::
21
22
23
24
25
26
27
28

T3.5Z3.5 /D1.5/21HR5

T3. W3.8 =B. Ev21NRS
302100
310000
310306
31 !200

9.5N 161.7E
9.3N 162.4E
9.lN 162.4S
9.2N 164.3E

WI .EN 164. BE
9.6N 164.5E

18. IN 164.6E
12i.3N 164.8E
18.3N 163.5E
lEI.5N 164.7E
lE1.5N 163.2E
IE.7N 162.4S
lE. EN 162.4S
18.9N 162. IE
lE.8N 162. IE
10.7N 161.8E
lEi.6N 161.8E
11.lN 161.6E

PCN 5
PCN 5
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5

311551
311600
311800
3 1203B
3 12B3B

PG r!J
KGl,~

PKIJcl
PCTLI
PG”TrJ

T4. St/4. B /TJB.5=4HRs

T4. L3/4. B zD1 .B/27HRS
010000
018388
010608
01B900
011548
0116EB
el18Ba
0121ee
020000
020300
B20425
0206B0
02890B
B21200

29
38
31

z

PCN 5
PCN 5

PG rw
PGTw

PCN 6
PCN 5
PCN 5
PCN 5
PCN 1
PCN 1
PCN 3
PCN 3
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5

PGTu
PGTU
PGTw
PGTW
PGTIJ

34
35 EYE DIR lBNtl

EYE DI(I 5NPl36
37
38

11.4N 161.2E
11.6N 161.lE
11.8N 16B.9E
12. ON 168.4s
12.2N 16EI.3E

T4. B/4. B /SLi . E/24NRS Pc<NJ
PGT[J
PG rl J
PGTLI
PGTIJ
PGTW
PG rlJ
PG flJ
PGTLJ
PG TW
PGTLJ
PGTU
PGTW
PGTw
PGTw
PGTLJ
PGTw
PGTLI
PGT!J
PGTLJ

39
48
41
42
43
44
45

8216@t3
B21000

12.4N 159.9E
12.4N 168. lE

022100
B3B0B0
E3B3BB

12.9N 159.9E
13.4N 15!3.5E
13.7N 159.5E
13.9N 159.8E
14. IN 160. lE

8RSED ON EXTI?9P
T3.B/4.8-AJl .W24HRS

46
47

030413
03B6BB
83B9B0
031200
031608
031800
84BBs3B
e483BB
84B4B 1
e4968B

48
49
50
51
52

14. lN 16B.8E
13.2N 158. BE
13.2N 157.4S
13.3N 157. EE
13.2N 155.9E
13.2t4 155.2E
13.2N 154.9E
13.2N 154.6E

PCN 5
PCN 5 ExT LLCC
PcN 5
PCN 5
PCN 3
PCN 3
PCN 3
PCN 3

ExP LLCC
EXP LLCC53

54
55

TD.5=.6 AJ2.5/24Ht2S
EXP LLCC
Em LLCC

IJIRCRRFT FIWS

F 1X
NO.

TIPE
(z)

FIx
POSITION

FLT
LVL

788~ OBS PWX-SFC-IWD W3X-FLT-LVL-LND
HGT ffiLP VEL~RG/RNG D IR/%EL/8RG4?NG

FICCRY
Niv//l’liT

EYE EYE OR IEN- EYE TEtP (C) M6N
SHRPE D1!X%’TRTION OUT/ IN/ DP/SST NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

290328
292217
3B1 148
31B213
310630
310B44
312017
018837
012126
S12B6EE
028837
022019
838880
032856
032256

6.2N 155.8E
7.8N 157.6E
8.6N 16B. EiE
B.9N 162.5E
8.9N 163.2E
9.2N 163.5E

lE. lN 164. BE
lEt.5N 162.7E
lEt.8N 161.9E
11.5N 160.8E
11.8N 160.4S
12.9N 16B. BE
13.3N 159.5E
13. lN 156.5E
13.8N 156.3E

150BFT
?Elora
7FlBra
7Emtm

994 35 248 15 278 35 21B 45
3030 35 180 18 878 31 35B 25
2947 985 868 52 34% 15
2998 989 4S 258 lB 358 43 2BB 48

51
75
82

15 3
10 5
10 5
55

15 3
44
55

10 5
52

18 2
10 B
10 6

CIRCULFIR lB +?5 +26 +24 28
+14 + 9 ;

+16 +16 +l@ 3
+13 +17 + 8 4

5
+12 +19 + 8 5

C IRCULFIR 8 +15 +23 +14 6
ELL IPTICRL 25 18 L32B +12 +!9 + 9 7

+13 +14 +12 8
9

C IRCULRR lB +15 +19 + 8 9
ELLIPTICflL 15 l@ F39@ +J3 +21 + i 10

+18 +19 + 4 11
+14 +14 + 5 12

12

7smtm
7a0m

2999 48 B68 lB 038 42 328 3B
3815 9B9 348 51 248 2B
2973 9B5 6B D9B 15 178 47 E30 8
2981 987 368 45 218 17
2951 986 5B 18B 11 25B 55 18B 11
2897 65 090 6 188 72 E9B 6
2933 977 239 6B 16B 15

7ElBt8
7Emm
700~
700rE
700m
7e0tB
7EmtB
700ta
780PS

29B6 964 88 050 4 IB8 79 @z@ 12
3B91 999 5B 3@B 15 118 27 B18 68
3115 25 E14d 35 27B 23 21B 3B
3127 35 320 60 lLWJ 23 37?0 6B

NOTICE - THE 17STERISKS (*) lND ICfTTE F 1=S UNREPRESENTRTfVE RND NOT USED FOR tIEST TR9CK PLh?POSES.
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BEST TRFICK LJ2RN1NG 24 HOUR FORECn5T
ERRORS

PoSIT IJINZI DST WIND
0.0 0.0 B. -0. 0.

48 HOUR FORECFIST
ERRORS

PoSIT WIND DST IJIND

72 HOUR FORECRST

PWTWVFIR POSIT WIND POSIT WIND
B51618Z 1!3.2 135.9 25 E.8 8.0 0.
E517EW3Z IEI.9 134.6 25 E.FJ 8.8 B.
E517E6Z 11.5 133.2 30 11.4 133.2 3B.
E51712Z 11.6 131.6 38 12.8 132.2 38.
0517182 11.3 130.8 35 11.9 138.4 35.
951 EIEw3Z 11.2 128.6 35 l@. EI 12B.2 35.

ERRORS
DST WIND
-0. 0.

ERRORS
POSIT WIND DST WIND

0.0 0.0 0. -B. 0.
0.0 0.8 0. -0. 0. 0.B 8.0 0. -0. 0.

12.5 129.1 4B. 182. Q. 13. B 124.9 5EJ. 144. -15.

0.8
E.@

13.4
13.7
12.6
11.0
IE. B
13.5
16.9
2B.3
2B.2
28.2
27.8

0.0
0.0
0.0
0.0
8.0
0.8

0.0
0.0

121.0
120.5
llB. B
113.8
112.8
113.3
113.7
137.2
133.2
137.2
137.9

0.0
0.0
8.0
0.0
0.0
0.0

0. -0.
0. -0.

50. 375.
45. 431.
45. 599.
45. 941.
45. lt160.
45. le.m.
5B. 1029.
45. 363.
45. 254.
55. 171.
SE. 145.

0. -0.
a. -0.
8. -0.
E. -n .
0. -0.
‘a. -0.

a.
0.

-50.
-60.
-60.
-55.
-45.
-40.
-25.
-25.
-20.

0.
B.
B.
0.
0.
B.
0.
B.

-B. 0.
6. 0.

43. 0.
43. 0.
344 n.

13.2 128.0 45. 71. 5.
12. B 125.9 55. 69. 5.
lB.9 123.2 25. 266. -3E.
10.6 122.1 25. 334. -48.
12.5 121.5 35. 279. -35.
15.8 121.7 55. 167. -3E.
2E.9 125.2 50. 189. -45.
19.3 122.4 65. 132. -35.
21.1 124.2 78. 122. -35.
21.8 124.2 7Et. 157. -35.

13.5 124.2 58. 1s2. -2D.
12.7 122.4 .50. 2B9. -35.
16.5 118.4 3B. 557. -65.
lE.6 117.4 35. 636. -65.
12.7 117.4 48. 599. -65.

8518! 362 11.5 127.7 4Ei 10.B 126. !3 40.
8518122 12.4 127.1 4D 12.2 126.4 45.
0518162 13.8 126.5 50 13. B 125. B 45.
E519BOZ 14.6 125.7 55 15.2 125.6 45.
8519062 15.4 125.6 65 15.6 124.5 55.
B51912Z 16.2 124.4 7B 16.4 124.1 65.
0519182 17.2 124.2 B5 17.3 123.8 65.

68. B.
43. 5.
41. -5.
36. -IEI.
31. -18.
21. -5.
24. -20.
13. a.
IB. 8.

6. -5.
26. EI.
13. a.
8. 5.

11. 5.

16.5 117.7 45. 513. -68.
25.5 13B.B 50. 359. -5Ei.
24.5 125.9 65. 243. -25.
25.0 129. E 65. 193. -2E.
25. S 129.5 60. 2E9. -15.
26.2 132.7 65. 163. -5.
27.3 138.2 6E. 222. -5.

B5213Ef3Z 17.9 124.2 95 17.8 124.0 95.
052 BE16Z 18.6 124.6 lEiEI 18.9 124,6 188.

21.5 125.5 1~. 115. 8.
23.0 128.2 98. 127. B.

0520122 19.3 125.2 185 19.3 125.1 10E.
0528182 19. S 126.0 105 20. @ 125.6 1E5.
0521802 28.2 127.8 188 20.3 126.8 186.
B52106Z 20.9 127.9 90 21.0 128.8 95.
B52112Z 21.8 129.3 85 21.8 129.1 9ti.

23. E 126.2 85. 94. 0.
23.8 129.4 ~. 126. 5.
24.3 132.9 70. 49. 0.
25.8 134. B 65. B7. B.
27.8 137.2 68. 148. 5.

27.1 137.2 55. 107. 8.
27.8 139.2 5E. 95. EI.

0.0 0.0 e. -0. 0.
6.8 8.8 0. -0. 0.
0.0 8.8 0. -B. E!.
fi. e e.e B. -B. El.
a.e 6.8 e. -a. a.
!3.0 E.B B. -0. El.
0.0 e.n 0. -0. 0.
0.8 6.8 @. -0. 8.

8.0 0.E 0. -8. 0.
e.e E.E El. -0. 0.
0.0 0.0 0. -0. 0.
8.0 0.0 0. -0. 8.
E.E 0.0 0. -0. e.
e.0 0.0 e. -0. 0.

B5211E?Z 2.?.3 131. EI 75 22.8 138.7 75.
B522Ew3z 23.5 133.1 70 23.7 133.0 7B.
B522E16Z 24.5 135.5 65 25.2 135.7 65.
@52212Z 25.4 137.8 55 25.8 137.7 55.
B52218Z 26.5 148.2 58 27.2 14E.7 58.

34. 0.
13. E.

29. e 141.2 58. 2E15. E.
B.@ 0.0 @. -0. 0.
0.0 B.a 0. -B. 0.
0.0 8.0 0. -0. 0.
0.0 0.0 6. -0. 8.

43. 8.
0.

:: 0.

9LL FORECRSTS TYPHOONS WI ILE OVER 35 KTS
LRNG 24-HR 48-HR 72-HR IJ?NG 24-HR 48-HR 72-HR

RVG FOREC17ST POS 1T ERROR 28. 149! 299. 5B3 . 29. 149. 299. 583.
(P/G RIGHT I?NGLE ERROR 24. 134. 237. 394. 24. 134. 237. 394.
(AZ ItiTENSITY l%lGNITUDE ERROR 3. 16. 3B. 35. 3. 16. 3@. 35.
(V/G INTENSITY BIFIS -2. -14. -30. -35. -2. -14. -30. -35.
NUPEER OF FOREC12STS 23 19 15 11 21 19 15 11

DIST$?NCE TRWELED BY TROP IC!4L CYCLONE IS 1994. NM

1%’ER9GE SPEEII OF TROP1C9L CYCLONE IS 14. KNflTS

TYTWOON PIIT
FIX POSITIONS FOR CYCLONE NO. 4

SWELL ITS FIXES

FIX TItE FIx
NO. (z) POSITION ilCCRY lIVURRK CODE s HECO~NTS

*I
2
3
4
5
6
7
e
9

le
11
12
13
14
15
16
17
IB
19
20
21

141B0E
160547
161200
161600
161832
170308
17B535
170908
171200
171600

12.6N 141.2E
9.3N 137.3E
9.7N 136.4E
9.9N 135.5E

lB.7N 135. lE

PCN 5
PCN 5 T1. E/l. D

UL13C FIX
lNIT OEIS
ULCC FIX
ULCC FIX
U1.CC FIX

PGTIJ
PGTw
PGTIJ
PGTLJ

PCN 5
PCN 5
PCN 5 PGTW

PGTw
PGTIJ
PGTLI
PGTLJ
PGTW
PGTw
PGTIJ
PG”~
PGTw
PGTU
PGTW
PGTw
PITnJ
PGTW
PGTIJ
PGTW

11.4N 133. BE
11.6N 133.4E
11.8N 132.6E
12. BN 132. lE
11.5N 138.3E

PCN 3
PCN 5 T1.5./l .5 /D@.5/Z4HRS
PCN 5
PCN 5
PCN 5

ULCC FIX

171800
172100

11.5N 129.6E
11.2N 12S.2E
11. lN 12B.4E
11.2N 127.6E
11.6N 127.45
12.2N 127. lE
13.6N 126.5E
14. IN 126.3E
13.9N 126. IE
14.5N 125.6E
14.7N 125.6E
15. lN 124.6E
15.4N 124.5E
15.9N 124. BE
16.2N 124.3E
16.5N 123. BE
17. EN 124. IE
17. EN 123.9E

PCN 5
PCN 5
PCN 5
PCN ‘3 T3 . W3 . 13-/D 1. 5/24HRS’
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 3 T3.5/3.5 /D@.5/25HRs
PCN 3
PCN 5
PCN 5
PCN 3
PCN 3
PCN 1
PCN 1
PCN 1 75.5/’S.5 /D2. B/24HRS
PCN 1 T5. W5. E
PCN 1

lBBOOO
1BB523
lB09B0
181208
181600
lB18B0
18180B
182100
190000

ULCC FIX

22
23
24
25
26

190300
198600
190900
191200
191600
191756
191B021

PGTw
PGTW
PGTIJ
PGTLI
PGTIJ
PGTW
PGTw
PGTIJ
PGTW

27
28 EYE FORMING

BQNDING EYE

lNIT OBS

29
30
31
32
33

192100
200800

17.4N 124. EE
17.7N 124.3E
19.5N 124.5E
lB.4N 124.7E
19. ON 124.9E

208680
200641
200900

PGTw
RODN
PGTw
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34 2a12Bi2 19.3N 125. lE
35 281688 19.6N 125.3E
36 213188EI 19,7N 125.7E
37 2B1926 19.8N 125.9E
38 2821BB 19.9N 126.3E
39 210088 2i3.3N 127, BE
4E 21030EI 2E.7N 127.3E
41 21 E16EM 21.8N 128.2E
42 21 Ei629 21. EiN 12!3.3E
43 21 Ei9E@ 21.4N 129. BE
44 21128E 21.9N 129.4E
45 2116BE 22.2N 13 L3.6E
46 2118@3 22.5N 131.4E
47 2121 LIB 23.3N 132.2E
48 2200BB 24. BN 133, lE
49 22B3BB 24. 4N 134.6E
50 22B435 24.6ti 135.4E
51 221368B 24.5N 135.9E
52 22B9B8 25.8N 137.8E

PCN 1
PCN !
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 5
PCN 5
PCN 5
PCN 5

EYE D 19 3BNII
PGTLJ
PGILI
PGTw
RP~
PGTU
PGTW

T6. Ei/6.8-/DEl.5/2 lHRS

75.56.5 /6 fi. B/24}iRS

PGTIJ
PGTw
RODN
PGTLI
PGTW

UL17C F 1X
ULCC F 1X
ULCC FIX
ULCC FIX

T4. 0/4.5 /l@. 13/24HRS ULCC FIX

PGTI,J

PGTLJ
PGTw
PGTLI
PGTW
PGTLI
PGTW
PGTIJ

PCN 5
?CN 5
PCN 5
PCN 5
PCN 5

ULCC F [X

FIIRC!?9FT FIXES

FIX TII’E FIX
No. (2) POSITION

FLT 713i3t13 OBS ~X-SFC-LMD ITW-FLT-LVL-LMD 9CCRY
LVI. HGT MSLP VEL~RG/RNG DIRML/BRG/RNG NRV/NSl

EYE EYE ORI EN- EYE TE~ (C)
SHFIPE 019iVTATION OUTZ IN/ DP/6ST

MSN
NO.

1
2
3
4
5
6
7
8
9

la
11

170323
172231
180948
190755

11.3N 133. BE 15EIEFT
lE.9N 12 B.EIE 7Emm 3858

lee4
999
990

25 330
35 340
40 250
50 218
65 120
80 140
65 36@
65 120
65 898

30
10

158
848

39 898
37 30B

4057
28 2B 26
15 15 la
14
6752
15 10 2

3
4
5

+12 +12 +11
+11 +13 +1312.lN 127.4E 700M8 2993

15.3N ]24.9E 780~ 2854
20
38

278
868

58 150
75 328 6

6
7

191089
192233
200200
200S23
281003

16.2N 124.3E 78@~ 2842
17.6N 124.1 E 7E!LwlB 2664

970
949
944

45
10
5

30
45
68
10

150
170
830
2e0
198

80 180
94 890
S4 270
99 200
92 040

IB9 260
90 290

ClRCULf+R 15
ClRCULfiR 2@

+15 +14 +13
+13 +19 + 8

IE.5N 124.5E 7F38~ 2623
18.8N 124.8E 788~ 2594
le.7N 124.9E 76EP’Q 26EE
28.1 N 126.3E 7881’E 2631
28.2N 126.7E 7EW0 2634

8 52
30
15 15 18
37

9 33
3851
30 18 3
68 la lE
30 3 lB
3633

ClRCULRR 15 +15 +19 + 6 7
E
e
9
9

18
10

943 CIRCUL9R 28 +12 +18 +14
202027
202307

65 138
100 270

340
830
270
228
288
318
27FI

947 ELL IPTIC17L 3E 23 858 +11 +16 +14
12
13
14

210788
218913
212001

21.1 N 128.1 E 7081$3 2625
21.4N 128.5E 78BMl 2656
23.8N 131.7E 7Ei81$3 2769
25,8N 137. BE 7EEKEI 292E
25. IN !36.8E 7881% 2896

80 1S0
E@ 218
80 180
65 220
65 320

30
5

68
35
10

103 180
69 230
93 188
37 170
75 168

952
968
98B

+11 +21 +16
+14 +19 +15 11

1215
16

22E926
228952 +11 +16 +9

RFIDFIR FIXES

FIX
NO.

TII’E
(z)

FIX
POSITION RRD9R 17CCRY

EYE EYE RFmo8-cooE
SH9PE DIFIfl IWJ8R TDDFF

RFID9R SITE
POS1TION W NO.COtf’ENTS

1
2
3
4
5
6

182LIB8 14.2N 126. @E LRND
18218EI 14.5N 125.8E LF)ND

22273 53214
22272 53316
22BB2 53114
22813 43218
22S13 53218
304S4 53603

14. BN 124.3E 98447
14. EIN 124.3E 98447

14. ON 124.3E 9B447
14.8N 124.3E 98447
14.8N 124.3E 98447
14.8N 12=1.3E 98447

182288
182300
190108
208288

14.6N 125.6E LFIND
14.8N 125.4S LFIND
15.2N 125. lE LFIND
18.-IN 123. BE LRND

SYNOPTIC FIXES

CO=NTS
FIx TIME FIX lNTENS ITY NERREST
NO. (z) POSITION EST I ~TE D$ITR (NM)

* 1 221E8D 27. BN 142.5E 040 @9E

NOTICE - TXE 9STERISKS (*) INDICFITE FIXSS UNREPRESENTiJTIVE FIND NOT USED FOR 8EST TRI?CK PURPOSES.
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BEST TRRCK LKIRNING 24 HOUR FORECRST 48 HOUR FOREC9ST 72 HOUR FOREC9ST
ERRORS

173/DWHR Pos [T LJIND
ERRORS

POSIT
ERRORS ERRoRs

lJIND DST WIND POS 1T IJIND DST WIND POSIT
86 113ET6Z

LIIND DST WIND
9.3 148.5 15 8.8 E.EI 0. -El. El.

POSIT WIND DST WIND
0.0 0.0 0. -0. @. 0.0 0.0 0.

8618122 9.3 147.4 15 Ei. n 0.0 0. -0. 0. 0.Li Ei. a 0.
-B. 8. 0.0 0.0 0. -0. 0.

-0. @. 0.0
0618182 9.3 146.2 20 B.B 0.0 B.

8.8 0. -0. B. 0.0 B.@ B. -B. n.
-B. 0. 0.0 8.0 B. -0. B. t3. B B.B O,

0619EIBZ 9.2 145.1 20 0.0
u. ‘a. 0.8 0.0 B.

9.8 B. -?,. B. B.O B,E El. -B. B. B.B
-E. B.

0619062
0.0 B.

9.2 144.0 28 E.B 0.0 B. -8. B. El. @ B.B B. -B. B. B.B 8,0 B,
-B. B. 8.0 0.0 B. -@. B.

E61912Z 9.1 142.8 25 0.0 L3.E B. -8. B. D.B B.@ a. -B. EI. B.B
-0. 0. 0.0 0.0 0. -B. ~.

8619182
0.0 B.

9.1 141.7 25 0.8 0.0 E. -8. B. E?.E
-!3. B. 0.0 0,0 0. -8. B.

0620902
(3.B B. -9. B.

9.0 140.7 25 0.0 a.a a. -a. E!. a.a B.a a. -e. E.
a.o 0.0 B. -a, 0, 0.8 a.a O. -a. a.

a62a06z
0.0

9.0 14a.0 25 0.0 a.0 a. -a. 0. 0.a a.0 a. -B. B.
a.a a. -e. o. a.e a.a a. -B. O.

e62a122 9.0 139.4 30 O.sl 0.!3 0.
o.a a.o a. -d. 0. B.B a.a a. -B. B.

-0. 0. a.o B.a B. -B. !3. 0.0 a.a 0. -)3. 0.
862alez

a.n 0.0 a. -a. O.
9.2 138.8 3a O.a a.a a. -0. a. E.a a.a @. -L?. a, EI. E a.B B. -a. 8. a.a a.a a. _B.

a621@@z 9.6 139.1 30 9.6 139.2 35. 6. 5. 18.3 137. a 5a. 312. 15.
B621a6Z

11.6 134.2 65. 565. 25.
9.5 139.7 35 9.6 139.9 35. 48. 0.

13.4 13a.6 ea. 703. 2::
ta.3 137.3 45. 347. 10.

0621 12z
11.3 134.7 E.EI. 567.

9.6 14a.5 35
15.

9.5 139.9 35. 36. 0. la. a 139.5 56. 29a. 15. 11.0 13a.2 60. 427. 15.
0621182 16.2 141.4 35 18.2 139. EI 40. 94. 5. 11.4 13S.2 55. 334. 15. 12.4 136.5 6S. 432. 15.
0622802 11.3 142.2 35 11.2 142.3 45. 8. 10. 14. B 143.3 68. a. 2Q. 17.9 142.9 75. 57. 2a.
0622062 12.4 142.8 35 11.9 142.8 45. 3a. la. 15.5 143.2 60. 13. 15. 19.4 143.5 70. 13a.
E!62212Z 13.3 143.1 35 13.6 143.2 45. 19. la.

10.
17.2 L41.7 55. 97. 10. 21.1 140.2 55. 133. -19.

0622182 14.1 143.2 40 14.6 ;43.2 45. 3E. 5. lB.2 141.5 55. 99. 5. 21.3 139.6 58. e7. -15.
a623a6fz 14.8 143.3 4a 15.4 143.1 59. 38. 10. 19.2 141.1 60. 66. 5. 21.4 139.3 60. 39. -la.
0623862 15.7 143.3 45 15.4 143.2 60. 19. 15. w.a 143.3 78. 98. la. 2a.9 143.8 75. 266. 5.
B62312Z 16.3 143.1 45 16.4 143.5 68. 24. 15. 19.6 143.1 7a. 112. 5. 22. B 143.2 75. 226. E!,
0623182 16.8 142.4 50 17.2 142.8 6EI. 53. 10. 2’0.4 141.9 7a. 74. 5. 23.5 141. E 75. 17B.
a624EaZ 17.5 142.0 55 17.6 141.8 6!3. 13. 5. 19.8 139.2 7a. 106. 9. 22.4 136.2 7a. 34B. -2:
8624862 18.2 141.6 68 18.7 141.4 55. 32. -5. 21.5 138.7 50. 77. -Za. 25a 136. B 45. 334. -25.
0624122 19.1 141.2 65 19.9 140.9 6a. 51. -5. 23. EI 138.2 5a. 62. -25. 27.1 13B.2 45. 343. -2a.
0624182 2a.2 14a.6 65 2B.2 140.7 6a. 6. -5. 23.5 138.3 7a. 126. -5. a.B a.a B. -a. O.
8625aaZ 21.4 14B. a 70 21.2 140.8 65. 12. -5. 25.7 137.9 7E1. 136. -5. a.a B.fj B. -a. e.
E1625E6Z 22.6 139.4 70 22.2 139.2 65. 26. -5. 27. E 13B.2 75. 193. 5. a.a a.0 0. -B. a.
a62512Z 24a 139.3 75 23.6 139.2 70. 25. -5. 29.2 140.2 ?D. IB5. 5. B-B B.a B. -E. a.
a62518Z 25.4 139.3 75 24.8 139.2 75. 36. a. B.a EI. a B. -a. a. B.B B.a a. -a. a.
B626@aZ 27.2 139.8 75 27.1 139.8 75. 6. B. a.a B.B 0. -E. a. a.o a.B
a626a6Z 29.5 14a.5 7a 29.6 140.6 7a. 8. B. B.a B.a a. -E. a.

-B. B.
o.a a.0 ~: -a. e.

0626122 32. I 141.4 65 32.2 141.1 65. 16. B. B.B tj. il 0. -0. a. a.tj EI. a e. -a. B.

(ILL FORECIISm TYPHOONS L&lILE OKR 35 KTS
lJRNG 24-HR 4fl-HR 72-HR LRNG 24-HR 48-HR 72-NR

W& FORECfIST POS 1T ERROR 27. 144. 275. 425. 28. 144. 275.
(N/G RIGHT RNGLE ERROR 12. 64. 143. 326. 12. 64. 143. %:
flVG INTENSITY PFIGNI TUDE ERROR 6. la. 13. 14.
fIYG INTEtiSITY BIFIS 3.

6. 10. 13. 14.
4. 1. -4. 3. 4.

NUPEER OF FORECFISTS 23 19 15
1. -4.

11 22 19 15 11

D1STI?NCE TRIWELED 8Y TROP ICfiL CYCLONE IS 2173. NM

IWERRGE SPEED OF TROP ICfIL CYCLONE 1S 11. KNOTS

TYPHOON RUBY
FIX POSITIONS FOR CYCLONE !;0. 5

SFITELL ! TE F D3ZS

COf’WNTS

INIT 08s

FIX TIf’E FIx
NO. (z) POSITION fiCCRY DWIRQK CODE

1 1921BB B.9N 141. IE PCN 5
2 200aaa 9.2N 14B.7E PCN 5
3 2aa3eo 9.2N 14B. lE pcN 5 T1.a/l.a
4 2B060a 9.3N 139.5E PCN 5
5 2@B9BB 9.4N 139.5E PCN 5
6 21312EB 9.3N 139.4s PCN 5
7 201600 9.2N 139. eE PCN 5
B 201888 9.2N 13$3.4s PCN 5
9 2B21OB 9.4N 13i3. lE PCN 5

10 2iaaaa 9.5N 138.8E PCN 5
11 210300 9.2N 139. lE PCN 5 T1. sI/l. B /SB.e/24HRS
12 21a60a 9.3N 139.5E PCN 5
13 ‘z189aE1 9.2N 14B.lE PCN 5
14 2112EE 9.6N 139.5E PCN 5

* 15 211688 18.5N 14B. EE PCN 5
* 16 2118aB IE.7N 139.9E PCN 5
* 17 2121a8 Ia.8N 139.3E PCN 5

18 2200Ea 11.2N 142.4S PCN 5 81JSED ON EXTRflP
19 22a3BB 11.5N 142.2E PCN 6 T2.5~.5 /D1.5/24NRS
2a 22$3589 12.8N 142. BE PCN 5

SITE

PGTw
PGTLI
Pml.1
PGTLI
PGTW
PGTW
PGTLI
PGTLJ
PGllJ
PGTw
PGTw
PGTIJ
PGTIJ
PGTLI
PGTU
PGTW
PGTW
PGTU
PGTLJ
PGTW
PGTW
PGTIJ

12.7 131.9 75. 651. 15.
11.7 135.8 7E. 543< 5.
13.4 134.2 75. 549. la.
21.2 145.7 70. 319. B.
2~.4 ,47. B 65. 466. -5.

24. B 143,6 5a. 24a. -25.
24.9 141.8 40. 139. -35.
24. B
23.6
26.1

a.o
a.o
0.0
0.0
a.a
a.a
a.B
a.B
0.0
e.a
0.0
0.0

141<9
146.7
144.6

a.o
a.B
o.a
0.0
a.a
e.a
o.a
0.0
5.0
0.0
e.a
0.0

5a.
65.
65.

B.
a.
a,
a.
a.
8.
a.
a.
a.
B.
a.
e.

IB3. -25.
4B6 . -5.
397.

-B .
-a.
-a .
-0.
-B .
-a.
-a.
-0.
-a.
-a.
-0.
-a.

0.
a.
B.
0.
a.
a.
a.
a.
a.
B.
8.
B.
B.

21 22a9BB 12.6N 142.7E PCN 6
22 2212E8 13.5N 143.3E PCN 6
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23
24

221688 13.8N 143.3E PCN 6
Z218BB 14.4N 143.2E PCN 6

PG rw
PGTLI
PGTw
PGTw
PGTW
PG rLJ
PGTw
PG”rw
PGTIJ
PGTIJ
PGTLJ
PGTw
PGTW

25 2221B0 14.7N 143.2E PCN 6
26 23tlBBB 14. BN 143. IE PCN 4

23030i3 15. EN 143.4E PCN 4
230457 15,4N 143.7E PCN 4
23B6L33 15.7N 143.5E PCN 4
230988 16. IN 143.3E PCN 4
231208 16.6N 143.2E PCN 6
23169Ei 17. !3ti 142.4E PCN 6
2318FN3 17.5N 141.9E PCN 4

T4. W4. B /D1 .5/24NRs

32
* 33

34 2321EEI 17. IN 141.8E PCN 6
35 24EEEE 17 .EN 142.3E PCN 6
36

* 37
* 3B

39
40
41
42
43
44
45
46
47
4s
49

24F13Ei0 17. 6N 142. 2E PCN 6
24&445 19, 3N 142. EE PCN 6
24 D6L38 19,414 141.6E PCN 6
248908 18.4N 141.3E PCti 6
241288 18.7N 148.8E PCN 6
241600 19.5N 14D.3E PCN 6
241738 2D.2N 148. BE PCN 6

T4. E?/4. E /SO. E/24HRS
ULCC 17. BN 142. IE

PGTLJ
PGTW
PGTW
PGTLJ
PGTIJ

ULCC IB.13N 141. BE
ULCC FIX
LILCC F 1X
ULCC F 1X
ULCC FIX

PGTIJ
PGTLJ

242032 21. lN 148.7E PCN 6
24218E 21. ON 148.4E PCN 6

ULCC F 1X PGTtJ
PGN
PGTLJ
PGTIJ
PGTw

250090 21.6N 14EI. IE PCN 4
25E3EE 2 1.9N 139.7E PCN 4
2506EE 23. flN 139.9E PCN 2
25219DE 23.2N 139.7E PCN 2
251288 24. FJN 139. EE PCN 4
25166B 24.6N 139.6E PCN 4
251718 25.3N 139.5E PCN 4

T4. 5/4. 5-/D0 . s/24HRS

PGTw
PGTw

50
51

PGTw
PGTw
PGTIJ
PGITJ
PGTW

52 2518(3B 25.3N 139.6E PCN 4
53 2521B0 26.7N 148.8E PCN 4 UI.CC FIX
54
55

* 56
57
50

26EW3E 27.6N 148.2E PCtl 6
262i3L30 28. 8N 148. 7E PCN 6
2621421 29.4N 141. lE PCN 5
26D6BB 30. IN 141 .4E PCN 6
26R9BB 31 .4N 142.2E PCN 6

T3.5/4.5 .’LJ1.W24HRS PGTW
PGTW
PGTW
PGTw
PGTLJ
PGTW
PGTW

ULCC FIX59
60
61
62
63

2612EI0 32.4N 142.7E PCN 6
261688 33.3N 143. eE PCN 6
27 EBC!E 36.8N 143.7E PCN 6
270308 37. ON 143. SE PCN 6
278608 37.9N 144.7E PCN 6

PGTLJ
PGTw

RIRCRQFT F 1x55

FIX
NO.

TIt’$z F 1X FLT
(z) POSITION LVL

7EtBrE OBS PWX-SFC-lWD I%JX-FLT-LVL-LND llCCRY Efi EYE ORIEN-
HGT ffiLP vEL~RG~NG DIR~L=RG~NG NfYJ~T SH9PE D IR1’1/T(iT [ON

EYE TEIT (C)
OUT/ IN/ DP/SSl

ffiN
NO.

3097 995 68 180 15 @7@ 33 848 15 3 2
3062 995 45 B7B 18 348 26 26B 15 3 18
3076 48 158 38 228 26 15B 3E
3e7e 1883 48 !60 48 238 41 12EI 128 2 10
3000 138 42 EMS 12B
2993 9B9 6EI 130 95 218 49 13B 9B 5 18 ELLIPTICAL 3B 10 36G
2989 989 65 15B 70 160 68 86B 98 IE 18

+12 +13 + 9
+11 +16 +8

+18 +13 + 9

+le +13 +10
+12 +13 + 9

+12 +16

+12 +14 +13

+14 +13

1

:
4
5
6
7
8
9

18
11

::
14
15

282339 9.6N 139.2E 700MS
210830 9.3N 139.9E 7B0t’m
220633 12.5N 142. BE 7ElaN8
226838 13. EN 143. EIE 700ra
231959 16.9N 142. BE 7B0tr8
232844 17.8N 142. BE 7B0t73
248889 18.5N 141 .4S 7s301’23

1
2
4
4
5
5
6
825E638 22.9N 139.3E 780N8

258911 22.7N 139.2E 700m
251914 25.8N 139.4E 7eef’E
252157 26.2N 139.7E 7e0rE
26B602 29.6N 140.5E 7EmrB

2985 45 26B 96 338 52 26B 90
2841 S77 65 248 15 218 95 IEIB 78 5 15
2887 238 7B 17EI 95
2912 980 48 890 8 2SE 62 220 66 10 lE
2823 55 160 58 21B 94 E19B 68

8
9
9

10
10
Ii
11

260812 3B.3N 148.7E 7Emm
261929 35.8N 142.2E 7eam

2825 972 5EI 27B 68 35E 56 27B 68 5 8
2847 190 72 E19B 128
2837 65 260 69 E19E 71 35B 78 5 4 +9+9+9262149 35.5N 142.7E 7E0rm

NOTICE - THE FT6TERISKS (*) IND ICr?TE FIXES UNREPRESENTRT1 VE FIND NOT uSED FOR BEST 71WICK PURPOSES.
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BEST TRRCK 24 NOIIR FORFC9ST 4S HOUR FORECIIST 72 HOUR FORECRST
ERRORS ER%ORS

~~W’HR POSIT
ERRORS ERRORS

lJItiD POSIT IJIND DST WIND POSIT LJIND 13ST LIINIJ POSIT IJIND DST WIND
B62eB@z 17.2 113.7 38 s+.0 E.O O. -B. B. 8.o @.E B. -B, E. B-B E*B a. -B. ~. ~.~ ~.q B, +$ G.

POSIT LJIND DST WIND

E162BB6Z 17.5 113.3 3EI E.E E.E O. -B. B. O.O B.@ B. ..o. ~. EI. E
0626122 17.9 113.1 30

a.E e. -a. 0. 0.0 8.0 0. -8. 0.

062B1BZ IB.2 112.9 30 0.8 E.O 8. -E. E. g.E 8.8 B. ‘B. E. O.@ B.EI B. -0. 6. i.; E.E E. -;: 0:
E1629B13Z 18.5 112.7 38 18;8 113, EI 30. 35. E. 19. B 114.3 48. 113. 1$3. 19. E 115.2 45. 116. 15. 21.3 115.7 5$3. 144. 25.
B629B6Z 18.8 112.4 39 18.9 112.4 3a. 6. 0. 20.4 111.4 38. 96. FI. 22.2 111. EI 25. z40. -5. B.B
0629122 19.2 112.4 3E 19.2 112.2 3B. 11.

0.8 9. -8. B.
6. 20. B 111.2 3B. 135. -5. 22.3 llB. B 20. 295. -IB.

B62918Z 19.6 112.4 3B 19.5 112. B 3B. 23. B.
B.% 0.0 0. -0. B.

1363EEBZ 28.8 112.6 30 28.1 112.3 30. 18. B. 21.7 112.6 30. 123. EI. 8.8 8.6 8. -E!. E. EI.B B.O e: -;: ;:
E63W36Z 2B.5 113.1 38 28.5 112.8 30. 17. 8. 22.2 113.7 38. 91.
E63812Z 20.9 113.6 35 21.0 113.7 30. 8. -5. 22..s 114.3 28. li38. -1::

0.0 0.0 e. -0. 0. 0.8 0.0 e. -0. 0.
0.0 0.8 6. -e. 8. 9.6 e.e B. -a. 0.

863B18Z 21.2 114.1 35 21.4 114.1 30. 12. -5. 23.2 114.9 2E1. 123. -5. rj. B 0.0 0. -o. g, 8.G 8.8 B. -o. B.
E7810L3Z 21.7 114.8 30 21.6 114.5 35. I
0701136Z 21.9 115.3 3B 22.2 115.5 35. 21. 5. 23.9 118.2 35. 45. 15. B.8 B.O B. -B. ;. !J.E B.E ;: -;: ;:
B78112Z 22.1 116.1 38 22.4 116.2 35. 19. 5. 8.8 0.8 0. -8. B. 8.8 0.8 9. -0. a. 6.8 8.8 B. +3. e.
i37E7118Z 22.3 116.9 25 22.3 1,6.7 3B. 11. 5. El, O 8.B E. -El. B. 0.8 8.0 B. -0. E. B.B E.@ O. +. 0.
E+7E12EI~z 22.7 117. B 25 ?.2.8 117.8 25. 6. B. 0.0 8.E E. -B. O. B.B 8.E E. +. O. B.B a.E B. -o. E.
67B2E6Z 23.2 1 lE

0.0 0.0 B. -B. 0. B.E EI. O 0. -o. 0. 0.O B.EI B. -B. E. Ei. El B.B 8. -E. E.

2EI.9 111.8 30. 175. -5. B.B 8.8 6. -B. 0. 8.0 6.8 a. -n. I=.

18. 5. 23. B 1 :6.8 8. 58. -25. !Z?.EI 8.8 B. -E. e. E1.fl B.B R. -m m.

B.5 20 23.2 IIB.5 2@. B. B. EI. O E.8 8. -B. E. B.8 8.8 B. -B. E. E.B 0.0 B. -0. 8.

fJLL FORECFISTS TYP}IOONS LJi ILE OkER 35 KTS
I.cRNG 24-NR 48-HR 72-HR LRNG 24-HR 4B-HR 72-xR

WG FORECRST POSIT ERROR 15. 107. 217. 144. B. 8. 0. 8.
13VG RIGHT ANGLE ERROR 9. 73. 142. 41. B. 0. 0. 0.
W& INTENSITY PMGNITUDE ERROR 2. e. la. 25. B. a, 0. 0.
13VG INTENSITY BIfIS 1. -3. E. 25. B. 0. B. 6.
NUt%ER OF FOREC9STS 14 10 3 1 e B a e

DtSTflNCE TFwWELED BY TROPICflL CYCLONE 1S 5B5 . NM

flkERF)GE SPEED OF TROP 1C9L CYCLONE IS 6. l:NOTS

TROP ICRL STORM TESS
FIX POSITIONS FOR CYCLONE NO. 6

SWELL 17S F 1X65

FIx TI!t FIx
No. (z) POSITION FICCRY DWRRK CODE CO~NTS SITE

*1
*2
*3
*4

5
*6
*7
*8
*9
* 10
* 11
* 12

13
14

272100
2B03R0
2BB721
288721

17.6N 111.3E
16.6N 110.7E

PCN 6
PCN 6
PCN 5 T1.5/l.5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6 T1. E/l. E
PCN 6
PCN 6
PCN 6

PGTW
PGTW
RP~
RODN
PGTLI
PGTIJ
PGTLI
PGTb.1
RPfK
PGru
RODN
PGN

ULCC FIX
INIT OBSlS. IN 112.5E

17.5N 112. OE
28B900
2B1200
2816B0
2E100B
282006

17.4N 111.4E
16.7N 111.3E
16.5N IB9.7E
16.2N 109.2E
18.8N 114. IE

ULCC FIX
ULCC FIX
ULCC FIX BRKS CONTINUITY
ULCC FIX

ULCC FIX
INIT OBS
1S15 INIT OBS

2821BB 16.8N 109. BE
282223 17.4N 116.9E
2903BB lB.5N 113.ZE
2986BB IB.6N ! 13.@E
29Et7Ef8 19.3N 112.2E

PGTIJ
RODN

15
16

* 17
* 18
* 19

2987B9
290900
2912B0
291680
291B00
291953
291953

PCN 5 T1.5/l.5 /SB. B/24HRS
PCN 6

RPtK
PGTw
PGTW
PGTIJ
PGTLI

IL(X FIX
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6

* 20
21

RPtU
RODN
PGTw
PGITJ
PGTW
PGTW

* 22
23

292100
3080BB

2Et.2N 111.3E
2E. BN 113.5E

PCN 6
PCN 6
PCN 4 T1 .5/1 .5-/?56 . E/24NRS
PCN 4

ULCC 20.3N 111.5E
24
25

30Et3B0
300600

28.2N 112.9E
20.4N 113.7E
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* 26. 300656 21. ENi 114. IE PCN 3 T1 .5/1 .5-/5@ .W24HRS
27

* 28
* 29
* 30

31
* 32
* 33

34
35
36
37
38
39
40

FIx
NO.

*1
*2
*3
*4
*5
%6
*7
*e

300900
301200
301600
3E1888
3E1941
8100E@
810300
010600
810644
010908
al lzaa
E1165E
011880
020088

21.4N 112.7E PCN 6
21.4N 112.3E PCN 6
21.5N 111.7E PCN 6
21.9N 111.5E PCH 6
22.5N 113.5E PCN 5
22.5N 113.2E PCN 6
22.5N 114. lE PCN 6 T2.5~.5 /D1 .Li/24HRs
21.9N 114.8E PCN 6
22.6N 115.3E PCN 5 T1 .5/1 .5-/SO .W2.lHRS
22.8N 115.6E PCN 6
21.9N 116.1 E PCN 6
22. EN 116.1 E PCN 6
22. EN 116.5E PCN 6
22.8N 117.5E PCN 6

T[PE FIX INTENs ITY NEflREST
(z) POSITION EST It’LQTE DftTO (NM)

2812DE 19.3N 114.8E 30 210
2921EiE! 21.2N 113. BE 30 I 10
3w33218 21 .3N 114.OE 30 75
3EIt39B13 21 .6N 114.EE 30 5@
3816BE 21.5N 113.7E 30 60
3L321EEI 21.8N 114.5E 35 4
B1B38EI 21.5N 115. EE 35 60
O1O98B 21.8N 116.3E 35 98

EXP LLCC

SYNOPTIC FIXES

ULCC FIx
ULCC FIX
ULCC FIX
ULCC FIX

ULCC FIX

ULCC FIX

COPT?ZNTS

RPM
PGTIJ
PGTIJ
PGTW
PGTLI
RPtlK
PGTW
PGTW
PGT(J
RD~

PGTw
PGTU
PGTw
PGTw
PGTw

NOTICE - THE QSTER tSKS (*) lND ICf!TE F IXSS UNREPRESENTRTIW= fIND NOT USED FOR BEST TFMCK PURPOSES.
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BEST TRllCK ld3RNING
ERRORS

Ft3flWi-lR POSIT WIND POSIT WIND DST WIND
S1629E6Z 21.7 131.7 35 9.0 8.0 a. -8. 6.
8629122 22.2 133.5 48 6.0 E.B E. -8. 8.
062918Z 22.9 135.4 48 0.8 E.E a. -E. E.
B638EI@Z 24.1 137.2 48 24.2 137.3 45. B. 5.
E163E@6Z 25.1 138.9 4B 2S.2 139.1 45. 12. 5.
B63F312Z 26.0 141.1 45 26.0 141.8 45. 5. B,
0630182 26.8 143.7 45 26.8 143.2 48. 27. -5.
E70180Z 28.2 146.5 50 28.2 146,7 4B, 11, -1S,
E17B186Z 29.4 149.1 45 29.6 149.3 4B. 16, -5,
0701122 30. s 151.3 45 31.8 151.9 40. 33. -5.

24 HOUR FORECF)5T
ERRORS

POSIT WIND DST WIND
8.0 0.5 0. -e. B.
E.e 8.8 6. -e. B.
e.e 0.0 0. -a. E.

27.6 146.2 35. 39. -15.
27. EI 147.4 35. 131. -18.
aa.cl 149.3 36. 114. -15.

B. -e. e.
~;~ ::: Ii, -60 ‘a.

0.0 B. -a. 0.
0.0 0.0 e. -8. 0,

4S HOUR FORECRST
ERRORS

POSIT LJIND DST WIND
B.e B.B e. -B. a.
@.8 B.13 6. -B. 8.
0.0 B.E 8. -E. E.
0.0 0.0 0. -B. 0.
0.0 B.8 0. -B. 0.
B.B 0.0 0. -B. 0.
0.Ei B.B 0. -0. 8.
0.0 0.0 0. -a. e.
U.tl a.B 0, +3. B.
0.0 8.8 0. -0. 0.

fiLL FORECf3STS TYPHOONS LMILE OVER 35 KTE
LF!NG 24-HR 4S-HR 72-HR LRNG 24-HR 4S-HR 72-HR

RVG FORECflST POSIT ERROR 16. 95. 0. 0. 0. 0. 0. 0.
WC RIGHT SINGLE ERROR 15. 32. 0. 0. 0. 0. B. E+.
IV/G lNTENS IIY PfiGN I TUDE ERROR 5. 13. 0. 8. 0. 0. 0. 0.
W6 INTENSITY BlfIS -2. -13. B. 0. 0. 0. B. B.
NUt’8ER OF FORECflSTS 7 3 e 0 0 0 B e

D ISTRNCE TRWKLED BY TROP ICilL CYCLONE IS 1197. NM

W’ER12GE SPEED OF TROP I CRL CYCLONE IS 22. KNOTS

TROP ICflL STORM SK 1P
FIX POSITIONS FOR CYCLONE NO. 7

SflTELLtTE FIWS

FIx Ttl’iZ FIX
NO. (z) POSITION 14CCRY DKIRRK CODE

* 1 29B526 22.7N 132.8E PCN 6 T1. B/l.8
2 296988 21 .8N 132.4S PCN 6
3 2912B8 21.8N 132. EE PCN 6
4 291668 22. lN 134.2E PcN 6
S 291811 22.5N 135.13E PCN 5
6 291811 22.8N 135.7E PCN 5
7 2921@8 23.7N 136.6E PCN 6
B 3880EB 24.2N 137. BE PCN 4
S 38E3EE 24.5N 137.4S PCN 4 T2.5/Z.5 ilI1.5/22HRS

18 380514 24.9N 13B. BE PCN 3
11 3EB6B9 25. EN 139. IE PCN 4
12 3BB99B 25.7N 148.7E PCN 6
13 301288 25.9N 142. lE PCN 6
14 301600 26.3N 144. EIE PCN 6

* 15 30188E 26.5N 145. BE PCN 6
* 16 3821B0 27. IN 146.6E PCN 6

17 810088 2B.5N 147.4s PCN 6
lEI B1B3BB 2B.9N 147.8E PCN 6 13. CV3 .8-.00. 5Z4HRS
19 BIB6BB 29.4N MS.8E PCN 6

* 2B BlE19Em 30. IN 152.9E PCN 6
21 E1128B 31.8N 152.2E PCN 6
22 E1116BEI 31.3N 152.5E PCN 4
23 B118BB 31.6N 153.6E PCN 4
24 B121@B 32.8N 154.9E Pcti 4

COFSENTS

lNIT 08S
ULCC FIX

ULCC FIX

BRKS CONTINUITY

BRKS CONTINUITY

E% LLCC
EXP LLCC
E%P LLtE

SITE

72 HOUR FORECIIS T
ERRORS

POSIT WIYD DST !JINO
0.B 0.0 ,Z!. -EI. B.
8.0 0,0 9. -0. 0.
0.0 0,0 0. -a. 0.
!3.8 B.B a. +. E+.
0.0 0.0 El. -0. 0.
0.0 0.0 9. -0. 0.
8.0 0.0 @. -0. B.
B.B e.a a. -E. B.
0.B 0.0 E. -@. 0.
0.0 0.0 e. -0. 0.

PGTLI
PGTW
PGTLI
PGTW
PGTLI
RPM(
PGTw
PGTLI
PGTIJ
PGITJ
PGTIJ
PGTIJ
PGTIJ
PGTLJ
PGTW
PGTIJ
PGTW
PGTLI
PGTW
PGTLI
PGTw
PGTW
PGTLI
PGTLI
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RIRCRRFT F MSS

FIX
NO.

1
2
3

*4
5

FIx
NO.

1

T1!’E
(z)

380136
300933
301959
302156
010900

TI!’E
(z)

381608

FIX
POSITION

24.3N 13?.6E
25.6H 140. EE
2B. lN 144.9E
2B.9N 144.7E
3B.7N 15E.7E

FIx
POSITION

26.5N 14z.5E

FLT 76EPEI OBS Pt4X-SFC-LMD PFIX-FLT-LVL-LND RCCRY
LW HGT ItSLP VEL%RG/RNG DIRA-EL/ERG/RNG NRV/T’ET

15e6FT 991 48 218 i% 21B 56 li% 45 lEI 3
788FB 3Ei16 48 140 3B 27B 53 150 68 10 6
78tW3 3E24 5B 2BLi 98 278 58 208 98
7Em93 3a5e 45 15~ 12Ei 2B8 46 158 120 15 15
7EI@tfl 3B23 995 45 19E 12B 288 68 198 98 15 15

SYNOPTIC FIXES

INTSNSITY NERREST
ESTIrRTE DRTf) (NM) CO~NTS

48 a IArll479s1

EYE EYE OR IEN- EYE TEPP (C) fiSN
SHIJPE DU%VTRTION OuT/ [NZ DpmsT NO.

+24 +23 +1 H 29 1
+13 +16 + 6 2

3
+9+9+4 3
+11 +13 +12 4

NOTICE - THE FISTER ISKS (*) IND ICfITE FIXES UNREPRESENThlT lVE RND NOT USED FOR BEST TF$!CK PURPOSES.



BEST TR13CK LWRNING
ERRORS

MIND DST WIND
0. -0. 0.
Ei. -B. 8.
0. -0. 0.
8. -0. 0.

45. a. -la.
50. 0, Q.
58, 24. 5.

24 HOUR FORECflST
FRRLRS

POSIT wIND DST WIND
0.0 0.0 0. -e. a.
0.0 0.0 a. -E. 0.

4S HOUR FORECRST
ERRORS

T WINO DST WIND
0.0 B. -0. B.
8.0 0. -8. 8.
0.0 B. -B. 0.
B.@ 0. -0. B.
0.0 B. -B. B.
0.8 9. -E, B.
0.0 B. -B. B.
0.0 B. -0. B.
0.0 8. -0. B.

72 HOUR FORECF?ST
ERRORS

IT WIND DST WIND
0.0 B. -B. 0.
0.0 B. -0. B.
0.6 B. -E. @.
0.0 0. -B. B.
9,0 E. -B. !3.
0.0 0. -0. 0.
B.e B. -8. B.
0.0 B. -0. B.
0.0 B. -0. B.

Fh3/D9/HR
0702002
B7B2E6Z
0702122
F37@21EIZ
0703$382
0763062
0703122
87B31EZ

POSIT WIND
24.3 123.3 35
24.3 123.9 35
24.3 124.3 40
24.3 125.6 45
24. E 127.8 55

POSIT
0.8 0.0
0.0 0.8
8.8 E1.e
0.0 0.0

24A 127.8
26.2 129.9
27.5 131.9
2e.3 134.5
3B. E 136.9

Pos 1
0.0
0.0
0.0
0.0

Pos
0.0
0.0
0.00.0 0.0 0. -B. B.

e.B 0.0 8. -B. El.
26.9 132. B 55. 363. 20.

8.0 0.0 B. -B. 0.
B.B 8.0 B. -B. 0.
0.8 0.0 0. -0. B.
EI.0 0.0 B. -B. 8.

e.o
0.0
0.0
B.a
0.0
0.0

0.0
0.026.2 129.9 58

27.7 132.3 45
28.9 135.1 45
29.7 138.1 3S

0.0
0.0
0.0

50. 32. 5.
50. 91. 15.0704002

FILL FOREC9S13 TWHOONS LJiILE OVER 35 KTS
u?NG 24-HR 4B-HR 72-NR LRNG 24-HR 4SI-HR 72-HR

RVG FORECFST POSIT ERROR 29. 363. 0. B. 8. B.
FIVG RIGHT FINGLE ERROR 22. 33. B. B. e. 0.
9VG INTENS lTY FWGNITUDE ERROR 7. 20. B. 0. B.
FIVG INTENSITY BIFIS 3. 2B. :: B. e. B.
NUMBER OF FOREC(ISTS 5 1 B B B B

0. 0.
0.
B. ::
0. a.
B e

D I STF!NCE TR9wLED BY TROPICAL CYCLONE 1S 876. NM

IVJERLIGE SPEED OF TROP [C17L CYCLONE IS 18. KNOTS

TROPICRL STORM V13L
FIX POSITIONS FOR CYCLONE NO. S

SITfSLL I TE FIXES

FIX
NO.

TIPE FIx
(z) POSITION flCCRY DVORklK CODE CO~NTS SITE

*1
*2
*3

4
5

B2BBSIB 24.9N 125. lE
82B3F3B 25.4H 125.5E
020908 25. 3N 126. IE
B216B0 23.3N 125.6E
021880 23.7N 125.7E
838E180 24. EN 127. SE
03E73EJ8 25. 6N 128. 9E

PCN 6 TB.5/@.5 INIT OBS
PCN 6

PGTw
PGTLI
PGTLIPCN 6

PCN 6
ULCC FIX
ULCC FIX
ULCC FIX
BFISED ON EXTWP
lNIT OBS
BI?SED ON EXTRRP
BRSEO ON EXTFUIP
ULCC FIX

PGTLJ
PGTwPCN 6

PCN 6
PCN 6 T2.5f2.5
PCN 6
PCN 6

6
7

PGTW
PGTw
PGTw
PGTLJ
PGTIJ

EYE
SNIIPE

8
9

10
11
12

B386BB 26. 2N 129. 9E
030900 27.2N 131 .BE
E3312Bi3 27.6N 132.3E
E316E8 2B. BN 134.5E
831723 2B. IN 135.4S
032100 29.2N 137.5E
B4BOBB 29.4N 13B.2E

PCN 6
PCN 6 PG~

PGTwPCN 5 ULCC FIX
PCN 6
PCN 6 ULCC 29.6N 139.7E

13
14

PGTw
PGTIJ

9 IRCRRFT F I)(ES

FIX
No.

TItE FIX
(z) POSITION

FLT 7BBI’E OBS WX-SFC-LND ~X-FLT-LVL-LSiD RCCRY
LVL HGT tt3LP VSL/SRG/l?NG D IRAELMRG/RNG N9V~T

EYE ORIEN- EYE TS~ (C) !lSN
DI9WTRTION OUT/ IN/ DP/SST NO.

*1
2

020215 25. IN 124.2E
022354 24. 7N 127. 8E

15BBFT 95+ 351 910 8a8 3 8 312 2 E 889 2 20
7BBFE 2B3B 9s7 65 030 2B 25@ 56 83B 28 E 3

24+ 26+ 242 9 1
+25 +26 29 2

SYNOPTIC FI)OZS

FIX
NO.

TIMZ FIX
(z) POS1TION

INTENSITY NEFIREST
ESTIfWE DRTll (NM) COPS’ENTS

;
3

B2B0BB 24. 5N 123. 4S 30 ti 47912 47918
:: 2El Lrm 47918
35 20 WI 47927
35 60 ml 47945

B212BE 24.3N 124.2E
E121BBB 24.4N 125.5E
@3B9BE 26.4N 13B.2E4

NOTICE - THE RSTER ISKS (x) IND [CRTS F I~S UNREPRESENT9TIW IWO NOT USED FOR BEST TRACK PURPOSES.
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BEST TRACK l&IRNING 24 HOUR FORECFIST 48 NOUR FOE!ECflST 72 HOUR FOI?ECRST
ERRORS ERRORS

t13/DfIiXR POSIT LIIND POSIT
ERRORS EC!?ORS

WIND DST WIND POSIT IJIND DST MIND POSIT WINll DST WIND
0712122 11.8 132.6 25 11.8 132.1 3EI. 29. 5.

POSIT WIND XT IJIND
13.4 127.1 45. 119. 15. 14.9 123.2 55. 76. 5.

8712182 12.2 131.5 25 12.1 135.9 3E. 36. 5.
16.5 119.2 35. 46. B.

13.7 126.2 45. 165. 14?. 15.2 122.2 55. 78. 5. 16.2 118.2 35. 44. -5.
@713E8Z 12.8 13Ei. E 25 12.3 138.5 36. 35. 5. 14. EI 125.4 45. 78. 5. 15.5 121.6 5S.. 48. Ei. 17.6 117.9 35. 64. -15.
8713862 13.5 13E.2 3B 13.2 129.6 3E. 39. E. 15. B 125.3 45. 38. -5. 15. S 121.3 58. 6. 5. 17.9 117.8 35. ILa. -28.
8713122 13.8 129.1 38 14.8 129.4 38. 21. Et. 15. B 125.5 45. 61. -5. 15.8 121.6 5R. 99. 15. le.3 118.5 35. 281. -2B.
E71318Z 13. !3 128.8 35 14.1 127.6 30. 29. -5. 15.4 123.0 58. 29. 9. 17.6 119.1 35. 5S. -5. 2B.5 116.3 3Ei. 219. -15.
E71 48!32
8714062
8714122
8714182
8715WIZ
8715862
0715122
B71518Z

14.1
14.4
14.7

126.6
125.5
124.5
123.4
122.3

4s
5%
50
50
5%
4s
35
48
50
55
55
45
35
30
25

13.7
14.4
14.8
15.1
15.3

126.8
125.6
124.5
123.2
122.2

40.
45.

50.

2?.
6.
6.

12.
13.
8.

34.
52.
17.
11.

0.
-5.

8.
0.
8.

15.1
15.8
16.5

122.1
128.8
12%.2
119.6
118.5
11s.1
117.8
115.6
112.7
109.5

8.8
0.0
B.e
0.0
0.0

55.
40,
4s.

?7. 5.
29. -5’.
13. 5.

17.8
19.0
1!3.7
?0.4
22.5

118.7
Ils. kl
117.8

30-
35.
3E1.

189.
171.
226.

-20.
-20.
-25.
-15.

-5.

21.6
23.0
23.8

B.0
0.8

117.2 38. 339.
116. E 3B. 39EI.
117.2 38. 468.

0.0 0. -0.
0.0 0. -0.

-5.
a.
5.
0,
0.
B.
a.
0.
0.
0.
0.
0!
0.
0.
8.

15.1
15.5
!5.9
16.4
16.9
17.8
18. S
19. s
20.4
20.8
21.1
21.3

50.
50.
48.
35.
45.
45.
55.
55.
45.
35.
3a.
30.

17.0
le.1

48.
3i3 .
30.
30.
50.
60.
20.

0.
0.
El.
B.
B.

69. 8.
99. -a.

176. -2s.
257. -25.
199. 5.

117.4
1[7.2

3e.
30.
3a.
38.

E.
n.
0.
E?.
e.

281.
358.
416.
375.

-8.
-e.
-a .
-e.
-8.
-0.
-e .
-0.

121.3
120.0
118.4
116.8
115.0

15.s
16.1
16.5
17.6
18. e

121.2
12a.5
119.2
117.e
115.2

-5.
B.
5.

-5.
B.

ie.8
17.8
}9. e

23.0
21.3

8.8

117.3
115.9

6. e
me
8.8
e.e
8.0
8.8
U.EI
e.s

e.
5,
e.
e.
0.

8.8
e.B
e.e
S.e
8.0
e.e
8.8
8.0
8.8
0.0

8.0 e. -a.
e.n e. -e.
0.0 B. -8.
0.0 B. -0.
0.0 B. -0.
e.e e. -8.
0.0 B. -e.

B71680Z
0716862
0716122
B71618Z
0717002
8717862
B71712Z

20.2
24.6

e.e
8.8
0.0
e.e
e.e

92. 25.
213. -18.

e.B
8.8
S.e
0.8
S.e
B.8
o.e

113.8
112.4
111.2
118.1
109.2

2e. e
29.7
20. B
28.8
21.3

113.5
112.1
110.0
118.2
109.1

21.
25.
22.
19.
6.

0.
Fi.

-e. a.
-8. e.
-8. e.
-8. 8.
-0. 8.

8.
El.

e.
B.
5.

0.
0.
il.

e.
0.
B.

8.8 B. -EI.
0.0 B. -8.
e.e’ e. -0.

fILL FORECIWT5 TM%IOONS WI ILE OkER 3’5 KT6
ILRNG ~4HR 48-HR 72-HI? IJ?NG 24-HR 4B-NF! 72-NR

W& FOREC9ST POSIT ERROR 22. 175. 224. 8. 8. e. e.
l?.% R [GHT llNGLE ERROR 13. 42: 93. 121. 8. 0. 0. 0.
WC INTENSITY IllGN ITUDE ERROR 2. le. 18. 8. e. e. 8.
FM INTENSITY 81fJS -:: 8. e.

2;. i;. i:.
e. B.

NUt’SER OF FORECllSTS 9 0 8 e e

D 1STf4NCE TRWELED BY TROP 1C9L CYCLOHE IS 1486. NM

I?WER9GE SPEED OF TROP ICFIL CYCLONE IS 12. KHOTS

TROP ICQL STORM wINONII
FIX POSiTIONS FOR CYCLONE NO. 9

SIVTELLITE F1)ES

=
FIX TIMZ FIx
HO. (z) POSITION RCCRY DWRRK CODE SITEcom13iTs

1 E92 188 7.7N 145. IE PCN 6 PGTIJ
PmLl
PGTIJ
PGTW

INIT 08S
MID L$l. ULCC FIX
MID Lt’1 IX-CC FIX

2 leeeee B.6N 143.4S PCN 6 T1.8/l. !3
3 le83ee 7.2H 142. BE PCN 6
4 180456 7.lN 142.2E PCN 5
5 lee6ee 7.BN 143.2E PCN 6
6 le16ee 7.9N 139.4S PCN 6
7 lleees il.4N 14e. OE PCN 6 T1.8/l.0
8 118388 11.3N 13E.7E PCN 6

ULCC FIX
IJLCC FIX

PGTLJ
PGTW
PGTU
PGTW
PGTW

INIT OBS

9 11E444 11.2N 13B.8E PCN 5
18 11E6EIB 11.-IN 137.9E PCN 6
11 118988 11.4N 137.lE PCN 6

ULtlC FIX PGTW
PGTw
PGTw
PGTw
PGTLI

12 111688 11.5N 136.7E PCH 6
13 111888 11.5N 136.3E PCN 6

8%ED ON EXITN?P

BRKS CONTIHU I T’f

lHIT 08S

14 112100 11.6N 135.7E PCN 6
15 12e0e8 11.4N 135. lE PCN 6 T2. W2. O ~l. W24HRS
16 128388 11 .7N 134.6E PCN 6
17 128613 12. LiN 133.4S PCN 5
18 120614 12. IN 133.7E PCN 5 T2. W2.8

PGTW
PGTW
PGTW
RPM(
PGTLi19 i2e9ee 12.9N )32.8E PCN 6

2B 12128B 12.8N 132.lE PCN 6 PGTW
PGTW21 1218ee 11.9N 131,1E PCN 6

22 1221Em 12. eN 13E,4E PCN 6
23 1300’38 12.6N 131.7E PCN 4 T2 ..55/2 /D8 .5~4HRS
24 130380 13.2N 131. lE PCH 4
25 13B6BI 14.BN 13t3.4E PCN 5
26 138601 13.9N 129.8E PCN 5 T2.5~.5 /DSI.5~4HRS

* 27 131288 13.3N 127.7E PCN 6
* 2B 131688 13.6N 126.9E PCN 6
* 29 131808 13.2N 126.9E PCN 6

38 131B46 12.9N 127.4E PCN 5
31 132188 12. SN 127. BE PCN 6
32 148BBE 13. BN 127. IE PCN 4 T3.8=.8-~E.5AMHRS

PGTW
PGTW
PGTIJ
PGTW
RPM(
PGTLI
PGTW
PGTIJ
PGTLI
PGTIJ
PGTw
PGTw
PGTW
RPtU
PGTW
PGTu

BRKS CONTINUITY

BRKS CONTINUITY

33 148300 14.6N 126. IE Pcti 4
34 148549 14.9N 125.4E PCN 3
35 148549 14.9N 125.5E PCN 3 T3 e/3. 8-/08. 5~4HRS
36 141280 14.8N 124.4S PCN 6 8W3ED ON EXTRIIP

B13SED ON E%I’F!9P37 1416ee 14.9N 123. eE PCN 6
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3s
39

141S08
141s34
141834
laleo
15 BEIOB
15B300
150537
15@600
150719
150900
151200
151600
151680

15. IN
15.2ti
14.8N
15. IN
15.3N
15. IN

123.2E
123. IE
123. lE

PCN 6
PCN 5
Pcti 5
PCN 6
PCN 6

WISED ON EXTRFIP
B$lSED ON EXTIWP
BflSEO ON EXTMP .
BRSEO ON EXTWIP

T4. e/4. e-/D l. B/24NRs

PGTW
PGTIJ
RPtX
PGTw

48
41 122. SE

123.2E
122.4s
121. OE
121. SE

42
43

PGTw
PGTW
RPPK
PGTW
RPPK
PmJ
PGTIJ
PGTw
PGTLI
PGTLI

PCN 6
PCN 5
PCN 6

44
45
46
4?
4s
49
50

15.3N
15.5N

T4. Ev4. E-/Dl. Bn4HRs
ULCC FIX

15.2N
15.4N
16.1 N
16.5N
16.5ti
16. GN
17. IN

121.6E
121.2E

PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 5
PCN 6
PCN 4
Pcti 4
PCN 4
PCN 3
PCN 3

ULCC FIX
120.4E
119.4E
llB.7E

BnSED ON EXTRRP

51
52
53
54
55

151022
151622

118.4E
118. lE
117.6E
117.42
116.7E
115. BE
115. OE
114.6E
114.2E
114.OE
114. lE
112.4s
111.6E
111. lE
ht. SE
110.9E
110.5E
109.9E
IE19. BE
109.4s
167.9E
la8. EIE

RPW
RPtii
PG”fU
PGTLJ
PGTw
PGTLJ
RP~

152004
152108
160000
160300
160608
160707
160707
160900
161200
161600
161952
162100

16.7N
17. ON BFISED ON EXTEY2P

T2.5/3. B /W1 .5/24NRS
EXP LLCC

18. eN
18. BN
19. IN
IS.9N
113.@N
19.4N
20. BN
20. IN
20. 4N
20. 4N

56
57

T2 . 5/3 . B-/D 1. 5/25HRs
T3. w3. El /sEi. Efi6HRs

ExP LLCC
5B
59
60
61
62
63
64
65
66
6?
6B
69
70
71
72

RODN
PGTLI
PGTw
PGTTJ
RL!DN

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 4
PCN 3
PCN 6
PCN 6
PCN 6
PCN 5

PGTW
PGTLJ170000

170300
20. 3N
20. 3N

T1. B/l.5 AJ1.5/24HRS EW LLCC
PGTW
PGT{J
RPPK

170680
170655

28. 8N
21. lN T!.5i2. e-/lJl. E/24HRs

ExF LLCC
E= LLCC

170900
171200
171600
171948

21.3N
21.9N

PGTIJ
PGTIJ
PGTIII
RFi’K

21.3N
21.lN

RIRCRilFT F IXSS

FIX
NO.

TINE
(z)

FIX
POSITION

FLT 7EmrE 0ss
LVL NGT I’?5LP

FWIX-SFC-LMD f_WIX-FLT-LW-LE~D 9CCRY
VEL~RG~NG D IRAEL/BRG/RNG NfiVi7?2T

EYE ORI EN- EYs TEfT (C)
DIfIlvTf4TIoN ouT/ lN/ DPAST

P?SN
NO.

I
2
3
4
5
6
7
e
9

la
11

12050B
130036
130702
130850
132106
132233
14D654
148B15
152249
160110
160639

11.5N 133.7E
12.6N 13B.7E
13. SN 13B.2E
13.4N 129.9E
13.8N 127.4E
13.8N 127.lE
14.6N 125.3E
14.5N 125. EIE
17.6N 116.9E
18.IN 116.6E
IB. BN 114.8E

788PFJ 3118 18BB
7am21 3871 leBl
7eLNm 3071 i Bee

158ETF1 1000
150aFT 994
158EFT 991

&lD 30 33B 6E 5 48 +1E+ 9+9
+lr3+18

+24 +23 +21 2S

+24 +26 29

+12 +17 +IB
+12 +14 +10

+13 +15 +12

3
4
5
5
6

25 1Fx3 68
25 248 118
25 260 96
25 120 28
35 e2a 9B

160 27 120 43 l@ K?
E7B 38 272!120
32B 29 268 90 18 38
128 49 E3B 6EI 6 4
34D 50 270 120 3 4
E99 68 33B 3E 5 10
E2B 53 268 58 B B
IBB 48 lea 9E 4 2
158 52 lBO 6 4 2
288 31 13EI 65 lE lB

6
77E8~ 2996

788PE 2978 986
78@~ 2988 98B
7001% 2991
70EIPB 2972 985

65 280 30
70 230 15

:
9

18

48 E98 60
56 180 6
55 149 35

RflD9R FIXES

FIx TItE FIX EYE
NO.

EYE RQDOB-CODE
(z) POSITION RFIDIIR 9CCRY SHfJPE DIRM 9SLQR TDDFF COt?ENT5

RflDFIR SITE
POSITION W NO.

1
2
3

142300
14234D
150100
150230
158600

15. IN 122.6E L9ND
15. IN 122.9E LFIND
15. IN 122. BE LflND
15. IN 122.4S L@ND
15.6N 121 .5E LflttD

4

lWiW 42904
119/3 427E16
Itltl//43612

26 DEG SPRL OVRLY STNRY
EYS l@o PCT Cl DIR 58 Kffi
EYE lEE PCT CI DIR Se Kffi
EYS lBB PCT EL RXIS 9@/6E Kffi
EYE 70 PCT Cl OPEN N DIA 35 KP?5
EYE BE PCT CI OPEN S DIFI 35 Kt?5
Em lee PCT CI DIR 28 Kffi

4
5
6
7
8

15073e
150800
158830
150900
150910
150935
151035
151200
152300

15.5N 121.5E LRND
15.5N 121.2E LRND
15.6N 121 .OE LRND
t5.5N 128. SE LQND
15.7N 126. BE LRND
15.7N 12E. EE L9ND
15.9N 12E.7E LIIND
16. IN 12E.2E LFIND
17.8N 116.3E LFINO

18B// 42B 12
188// 42712

GOOD C lRCULtlR 18
108// 42722

Fll IR ELLIPTICAL 10
FRIR ELLIPTICflL
POOR CIRCULRR 16

118// 4321e
1e/// 7////

9
10

EYE 68 PCT Cl DIII 25 Kt!5

11
12
13
14

FIXIS 2B/lE

EYE lEO PCT EL RXIS 35/15 Kffi

NOTICE - TXE RSTER lSKS (*) IND ICIV’E F I)UES UNREPRESENTATIVE AND NOT USED FOR 8EST TRRCK PURPOSES.
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BEST TIV)CK LRRNING 24 HOUR FORECOST
ERRORS

PoS IT WIND DST WIND
E.@ 9.R a. -a. E.
0.8 0.8 0. -a. E.
8.8 B.El 9. -a. E.
13.1 142.9 55. 92. 8.
14.1 141.6 55. 168. E.
14.3 140.5 68. 192. 0.
12.5 142.1 !50. 72. -15.
12.S!141.4 66. ES. -5.
12.1 142.7 55. 146. -10.
12.3 142.8 60. 179. -lB.
14.13148.6 75. 72. -5.
15.1 139.8 7?5.126. -15.
15.7 138.9 88. 139. -lB.
16.2 136.8 85. 12E. -5.
18.2 137.2 9B. 131. B.
1s.7 137.s 95. 24a. El.
21.1 135.2 KM. 243. B.

48 HOUk FORECflST
ERRORS

POSIT IJIND DST WIND
o.e 0.e 0. -0. 0.
0.0 8.8 e. -0. e.
o.e 0.0 0. -0. 0.

72 HOUR FOREC9ST
ERI?ORS

PoSIT LIIttD DST WIND
0.0 B.B e. -8. E.
0.8 0.0 0. -0. 8.
0.8 0.0 B. -E. e.

1’5.7 135.7 75. 247. -15.
14.9 133.4 75. 552. -15.
14.9 132.3 75. 321. -15.
14.9 135.1 75. 2E4. -15.
15.0 133.3 75. 2e4. -2e.
13.3 135.4 75. 363. -25.
13.2 134.7 75. 418. -30.
16.2 13.2.3 98. 253. -18.
16.3 131.6 98. 285. -10.
17.3 13a.5 9a. 269. -25.
17.5 128.2 95. 229. -25.
2B. I 128,3 18’3. 212. -2L3.
19.8 129.1 105. 322. -15.
24.3 123.8 115. 164. i3.

PKvD9+IR POSIT WIND
8721122 11.1 147.21 25

11.3 146.3 38
11.4 145.6 35

POSIT WIND
e.a 0.0 0.
a.a a.o a.
a.a a.0 a.

11.8 hi5. a 35.
12.5 144.3 58.

. ..”..

DST LIIND
-a. a.
-a. 0.

a.
a7211ez
a722aaz
a722a6z
a72212z
a72218z
a723aez
a723a6z
a72312z
a723iez
a724eaz
Ei72406Z
a72412z
a7241ez
a725aaz
a725a6z
8725122
a725182
a726a8z
0726862
a726122
8726182
0727aez
a727a6z
a727122
0727182
a72ea9z
0728862
a72a122
a7281ez
@729aaz
a729a6z
8729122
a729]ez
a73maz

-a.
11.7 144.9 35
12.2 144.9 4a
11. a 145.1 4a
11.9 144.5 45
12.1 l.i’l.l 55
12.4 143.7 55
12.8 143.4 6e
13.2 143.1 65
13.7 142.6 65
14.4 141.9 65
15.2 141.3 70
]6. a 14a.6 ea
17.2 139.7 98
lB.13 13B.6 9B
18.2 136.7 9t3
le.3 134.9 9a
lB.4 133.3 95
IB.4 132.0 100
16.8 ]3a.4 las
19.3 129.3 180
19.7 126.1 Iaa
2G.2 126.9 115
28.5 125.7 1213
2a. a 124.6 128
21.3 123.6 120
21.8 122.6 115
22.4 121.7 105
23a 12a.7 95
23.8 119.9 85
24.4 119.2 78
25.2 IIB.5 55
26.4 117.5 35

e.
48.
97.
12.
s.

36.
sa.
13.
6.

12.
21.

8.
63.
42.
67.
18.
27.
4s.

::
8.
6,

19.
13.
13.
a.

16.
17.
5.
0.
5.

32.

a.
la.
10.
0.

-5.
B.

-5.
0.
a.
0.
0.

-::
El.
e.
0.
0.
a.
a.
0.
0.
0.
0.
e.
0.
0.
El.
0.
El.
0.
a.
a.

14.6 139.6 65. 1B3. E!.
14.7 1?7.5 65. 256. 8.

12.8 143.8 58.
12.1 144.5 45.
12. a 144.0 58.

14.8 136.4 65. 2B5. -5.
14.8 139.3 6a. 142. -2a.
14.2 138.1 65. 2t32. -25.

11. s 143. E 55.
11.8 143.3 55.

13.8 139.6 65. 3E16. -25.
13.1 138.9 65. 331. -25.

13.1 142.9 65.
13.7 142.5 65.
14.2 141.9 65.
Isa 141.a 7a.
15.9 14a.7 ea.
16.4 140.4 ES.
18.2 139.3 9@.
18. S 137. ? 98.
1S.2 135.2 98.

15.7 136.5 ES. lB1. -5.
15.8 135.7 85. 28B. -18.
16.5 134.7 85. 192. -15.
16.9 132. B 9E. 17E. -15.
18.8 132.9 95. 2E16. -5.
‘>.0 laJ. .l ,,-.

22.2 129.3 118.
22.7 128.2 118.
2e.e 124.4 las.
21.8 123.2 118.

.ra. ,C1.

ma. -5.
192. -10.
49. -15.
37. -la.
91. -5.
91. -la.

24.5 [23.6
22.9 128.8
24.5 119,8

115. 164. 18.
9a. ;3. -5.
7a. ?3. -15.

,zU. u ,.3s. - ,“.1.

lE.9 129.3 108.
19.9 128.2 las.
19.B 125.9 llLi.
19.9 125.2 115.
21.2 123.9 180.
21.4 123.4 180.
22.9 122.6 118.
23.2 121.4 l@E.
23.5 128.2 W.

.01. u.
24. 0.
13. 5.
61. -5.
4s. -5.
4s. -2a.
13. -2a.
66. -5.
51. -5.
41. -15.
44. -5.
56. 8.

18.s 133.1 95.
18.s 131.3 laa.
18.8 130.7 la5.
19.2 128.8 12v3.
19.6 128.2 100.

21.2 121.1 IIR.
21.6 128.3 95.
23.6 119.3 85.
23.6 119.4 85.
24.9 118.2 58.

=.2 117.3
23.8 116.4

e.o
a.a
a.e
a.a
0.6

8a. 12?.
5E. 142.

a. -a.
a. -a.
a. -a.
a. -a.
a. -a.
a. -a.
0. -8.
a. -e.
a. -e.
a. -e.
a. -a.
a. -a.
a. -a.

:::
0.
a.
a.
e.
e.
e.
0.
B.
e.
a.
0.
e.
e.

65. -la.
3a. a.
62. -2e.
B3 . -2a.
-0. a.

G.a
a.a
a.a
e.a
0.0
a.a
8.E
a.a
8.a
e.a
a.o
a.a
a.a

20.3
227.8
21. a
21.4
21.8
22.2
23. e
23.8
24.4

126.9
125.0
124.5
123.4
122.6
121.9
121.0
12a. a
119.2

115.
12a.
120.
12a.
115.

24.9 117.8 35.
e,e e.e e.

23. E 119.1
23.5 119.5
24a 119.1
25.7 118.0

a.u 8.8
0.a e.e
0.8 a.E
a.e e.e

m.
7a.
70.
3a.

a.
e.

e.e e.a
0.a 8.8
e.e a.a
e.e e.a
9.8 a.a
e.e 8.0
0.0 e.a
8.0 a.a

a.
a.
a.
a.
0.
a.
a.
0.

-a.
-a.
-a.
-0.
-a.
-a.
-a.
-a.

a.
0.
8.
a.
B.
0.
6.
0.

a.e
0.0

la5.
95.
05.
70.

79. 15.
5a. -5.

e.e
e.a
0.0
8.0
0.0
e.a

-a. a.
-a. e.

e.
::: a.

25.2 lIEI.6 55.
26.9 117.1 35.

9LL FORECllSTS
LF!tiG 24-HR 48-HR 72-HR

FIVG FORECAST POSIT ERROR 24. !39. 16B. 231.

TYPHOONS IANILE OWR
LRNG 24-HR 4B-HR

24. 99. 16B.
14. ,5e. la6.

6. 12.
;: -5. -11.

32 28 23

35 KTS
72-NR

231.
144.

15.
-13.

19

FP.% R 1GHT 9NGLE ERROR 14. se. la6. 144.
l?~ INTENSITY PMGNITUDE ERROR 1. 6. 12. 15.
(M INTENSITY 8tIW a. -5. -11. -13.
NUt13ER OF FORECASTS 32 28 23 19

DIST9NCE TRRWLED 8Y TROP lCRL CYCLONE 1S 2a72. Nn

WER13GE SPEED OF TROP IC9L CYCLONE 1S 18. KNOTS
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TYPHOON RNDY
FIX POSITIONS FOR CYCLONE NO. lE

SWELLITE FIXSS

F 1X
No.

TIPE FIX
(z) POS1TION RCCRY DVUR9K CODE COPWNTS SITE

1
2
3

*4
5

*6
*7

e
*9
* 10
* 11
* 12

13

;:
16
17

2116E@ 12.2N 144.7E PCN 6
211SELi 12.8N 144.2E PCN 6

PGTw
FGTLI
PGT!J
pCTIJ
PC TW
PGTw
PGTLI
PGTLI
PGTw
PC,TLJ
PGT7J
PGTW

ULCC F 1X
ULfIC FIX

INIT OBS

2121E0 10.8N 145.7E PCN 6
220088 12.6N 145.9E PCN 6
22@413 11.7N i45.2E PCN 5 T2.50.5
2206BB 12.7N 144.3E PCN 6
22 B9EIEI 11 .6N 143. EfE PCN 6
221288 12. IN 144.3E PCN 6
2216tTFI 11.8N 143.9E PCN 6
22165S 11.5N 143.2E PCN 5
221SBEI 11.5N 142.9E PCN 6
222113B 11.lN 142.9E PCN 6
238888 11.9N 144.6E PCN 4
23@3EE 11.6N 145. EiE PcN 6
230543 11.9N 144.4E PCN 5 T3.5Zl.5 /D1. W25HRS

ULCC FIX
ULCC FIX
ULCC FIX
ULCC F 1X
ULCC F [X
ULCC FIX

PmJ
PGTLI
PGTw

238543 12. lN 144.8E PCN 5 T4. E/4.0
23098E 12. BN 144.8E PCN 6

INIT OBS RPM(
PGTIJ

ULCC FIX
IJLCC FIX
LILCC FIX

18

:
21
22

231200
231600

12.8N
11.7N
11.8N
11.7N
11.7N

143.5E PCN 6
143.4s PCN 6
144. IE PCN 5
143.7E PCN 5
143.8E PCN 6

PGTw
PGTIJ
PGTw
PGTW
Pm-u

231645
231800
232100
240000
2403E10

ULCC FIX
ULCC FIX
ULIJC FIX
ULCC FIX

23
24
25
26
27

12.9N
13.5N

143. BE PCN 6
142.8E PCN 6
142.2E PCN 5 T4.8/4. @ /DB.5z24HRS
142. lE PCN 6
141 .SE PCN 6

PGTW
PGTLJ

240530
2486EE
240980

13. EN
13. BN
14.1 N
14.4N
14.6N

PGTLI
PGTIJ
PGTLI
PGTIJ
PGTW

28
29
39
31
32
33
34

241288
241600

141 .4s PCN 6
140.9E PCN 6
146.2E PCN 6
14Ef.2E PCN 6
140.9E PCN 6
140.3E PCN 6
139.9E PCN 5 T4.5/4.5 nE.5~4HRS

ULCC F 1X
ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX BRKS CONTINUITY
ULCC FIX
ULCC FIX

241E00
242100
250000
258300
250518

14.7N
15.2N
15.9N
16.3N
17. IN

PGTIJ
PGTLI
PGTU
PGTW
PGTIJ

35
36
37
38
39

25B68E 17. 2N 139. BE PCN 6
25B9EEI 17. EN 139. 3E PCN 6
2512EB 17.9N 1313.5E PCN 6
2516Ea lR. IN 137. lE PCN 6
251888 lB.3N 136.4S PCN 6
252180 lB.4N 135.6E PCN 6
2680BB lS.5N 135.EIE PCN 6

ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

PGTw
PGTIJ
PGTLI
PGTU
PGTw
PGTLI
PGTW
PGTw
PGTu
RPtu
PGT’W
PGTIJ
PGTIJ
PGTW
PGTw
PGTIJ

4E
41
42
43
44
45
46
47
40
49
50

ULCC FIX
2603BB 18.9N 133.7E PCN 6
26B5@6 IB.6N 133.3E PCN 5 T5. B/5. EI-/D2I.5ZMNRS

ULCC FIX
ULCC FIX
INIT 00S
ULCC FIX
ULCC FIX

268506 18.5N 132.9E PCN 5 T5.5/5.5
268688 18.5N 133.2E PCN 6
2609E0 18.6N 132.2E PCN 6
2612BB 18.5N 132. EE PCH 2
26168B 19. ON 131 .BE PCN 2
2618EB 18.9N 13a. lE PCN 2
262188 19.3N 128.9E PCN 6

51
52
53
54
55

27E6EIB 19.4N 129.3E PCN 6
278388 19.5N 12S.7E PCN 6
27e688 19.6N 12S.OE PcN 2 T6. 0/6. 8-/D 1. W25HRS
27@636 19.6N 127.BE PCN 1 T6. E/6. E /DE1.5/25HRS
2789BB 20. 8N 127. 7E PCN 2
271600 2E.4N 125.9E PCN 2
271808 28.4N 125.5E PCN 6
271921 26. lN 125.4s PCN 5
272168 28 .5N 125. BE PCN 6
28E8E8 28. 5N 124. 8E PCN 6

PGllJ
PGTw
PGTw
RPPK
PGTW

EYE DIFI IBNM

56
57
SE
59
68

PGN
PGTIJ
RPfU
PGTw
PGTIJ

61
62
63

2EE3@E 21.4N 123.6E PCN 6
288624 21. 5N 123. SE PCN 6 T6 .Ev6 .@-/SB. E/24HRS
288624 21. 5N 123. SE PcN 3 T6. 8/6. Q-fi9 . w24HRS
28@9@.E 21 .5N 122 .5E PCt4 6
2812BE 21.7N 122.8E PCH 6

PGTW
PGTw
RPFK
PGTW
PGTW

64
65
66
67
68
69
70
71
72
73
74
75
76
7?
78
79
88
81
e2

2816EE 22.4N 122. IE PCN 6
281B8E 22.6N 121.8E PCN 6

ULCC FIX
ULCC FIX

PGTW
PGTIJ

281909 22.6N 121.5E PCN 3
2B21e8 22.oN 121.3E PCN 6
29BBE!0 22. 6N 120 .9E PCN 6
29B38B 23.4N 120. IE PCN 6
29B611 23.5N 119.4S PCN 5 T4. 5/4. 5-AN. 5z25H7tS

RPIW
PGTw
PGTTJ
PGTIJ
PGTLJ
RPtU
PGTIJ
PGTLJ
PGTIJ
PGlll
PGTW
PGTIJ
P.GTw
PGTW
PGTLI

ULCC FIx
ULCC FIX
ULCC FIX

29t3612 23.9N 119.5E PCN 5 T4.5/4.5 All .5 Z?4NRS
29E198@ 23. 6N 119. 4S PCN 6
291288 24.5N 119. lE PCN 6
291608 24.9N 1 iL1.6E PCN 6
291888 25.3N llB.4E PCN 6
2S1E57 25.7N 118.4S PCN 5
292188 25.9N li7.7E PCN 6
300008 26.8N 117.4S PCN 4
3EtEt3BEI 25.2N 117.BE PCN 6
3BE6EB 26.3N 116.8E PcN 6
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F31RCRAFT FIKS

mx-sFc-mD mX-FLT-LVL-WD RCCRY
VELMRG~NG D IRATILmRG/lWG M9V/t’ET

FIx
NO.

TtrE
(z)

FIx
POSITION

FLT 7Bm3 OBS
LVL HGT ffiLP

WE EYE OR IEN-
SHfiPE DIFN?JTOTION

EYE Tl%P (C)
OUT/ IN/ DPAST

+15 + 7
+15 +16 + B

+15 +17 +11

+12 +14 +11

+14 +lB +12
+16 + 8
+12 +16

+10 +1!5 +11
+12 +14 +12

+15 +11
+11 +16 +12
+1S +[6 +[4
+14 +19 +15

mN
NO.

1
1
2
2
3
3
4
4
5
5
6
8
B
9

18
II

220223
228538
2219E1
222150
230?00
238943
232882
232218
248513
248835
242256
252138
268023
261216
270011
270921

11.5ti 145.2E
11.7N 144.9E
11. BN 145. BE

mom
7mrm
700i_B

3060
3B4S
2992
2998
2941
29B6
3903
2982
2930
2941
2B79
2S36
2?89
26S4
2611
2353

995

985

9DG

9B6
982

976
970

949
944
915

66 050
S8 160

30
15

15
20

2?u 50 220 48
068 40 298 25
188 48 3SR 3B
238 33 328 21
359 33 22F3 12E
22a 45 15e llB
230 62 128 48
116 64 348 68
128 58 B56 42
228 S6 120 5B
19R EE 86E 40
16R El 696 115
BEE 77 838 112
168 110 F!98 48
168 96 35e 60
666 lEiE35B 96

::
66
65

10 4
la 6
68
55
53
53
55

10 2
10 3
18 e
23
84

11.9N 144.7E
12. EN 143.9E

7WK8
7Bam
70Em
700~
700t13
7081’fl
700t43
78Bll?
78BrlB
70Bm
700rQ

48 360
65 120

6
7
B

11. BN 143. BE
12.5N 143.2E
13. IN 143.2E
13.6N 142.6E
13.9N 142.4S

75 150
48 050
65 136
90 060

108 360
65 290

66
50
75
15
se
50

9
10
11
12
13
14
15
16

15.8N 148.9E
18.2N 135.4S
18.4N 134. BE
lB.4N 132. BE

ELL IPTIC(IL 15 18 040

CIRCULFIR IB
CIRCUL9R 7
CIRCULfIR 7

19.3N 129.3E
28.1 N 127.4s

?Bwm
7BBm

1BE 36B
llE 32EI

78
4

RflDllR F 1xES

EYE EYE R$IDOB-CODE
SH9PE DIfiM $lSLMR TDDFF

FIx
NO.

TIPE
(z)

FIX
POS1TION RQDfJR 9CCRY COt?’ENTS

RIJDRR SITE
POSITION WtiJ NO.

232135
248445
248545

13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13,6N 144.9E
24.3N 124.2E
24.3N 124.2P
25.lN 121.6E
24.3N 124.2E
24.3N 124.2E

91218
91218
91218
91218
9121S
47918
47918
46696
479 lB
4791B

1
2
3
4
5

11.9N 143.2E
13. SN 142.7E
13.6N 142.7E
13. BN 142.SE
13.8N 142.6E

LRND POOR
LIIND FO lR
LRND FRIR
LRND FRIR
LRND FfJIR
L13ND
LflND
L9ND
LIIND
L8ND

248635
248735

22B15 53219
S5//4 52714
61111 53012
2eB74 52619
25/44 58B8E

6
7

2B82E8
280300
288480
2BE1480
2805@0

21.2N 124.2E
21.3N 124.8E
21.2N 123.6E
21.2N 123.7E
21.2N 123.7E
21.4N 123.5E
21.5N 123.7E
21.7N 123.4S
21.7N 123.3E
21.5N 122.9E
21.6N 123. IE
21.4H 122.9E

9
10
11
12
13
14
15

280600
280600
280780
2B070B
Zemacl

LflND
L(IND

6//// 53512
12674 50122
6//// 53216
12514 52927
le514 73815

25.lN 121.6E 46696
24.3N 124.2E 4791B
25. IN 121.6E 46696
24.3N 124.2E 479 m
24.3N 124.2E 4791:

LAND
LflND
LflND
LRND
L6)ND
LflND
LflND
LRND
L9ND
LIIND
LflND
LflND
LflND
LfIND
LflND
L6)ND
LFIND
LfIND
LFIND
L9ND
LflND
LflND
Lf?ND
L13ND
LRND
LllND

16
17

280800
280980

35//2 5250S
2S544 72615

25. IN 121.6E 46696
24.3N 124.2E 4791 s

18

:
21
22

280900
291008
281000
281100
281300

2B.9N 122.2E
21.7N 122.9E
2B.7N 122.3E
21.8N 122.8E
21. EIN 121.6E
21.9N L22.6E
21.9N 122.5E

21538 41125
65/64 72705
215S4 41618
5058473486
2151442814 OPEN

16.3N 12B.6E
24.3N 124.2E
16.3N 12B.6E
24.3N 124.2E
16.3N 12B.6E
25. IN 121.6E
24.3N 124.2E

98321
47918
98321
47918
9S321NW

23
24

281300
201388

28573 48IE17
18515 531B5

46696
479)8

25
26
27
28

Z8133B
2B1480

21.lN 121. IE
22. ON 122.4s
22. lN 122.3E
22.8N 122.5E

21424 40489 EYE ELLIPTICllL OPEN N
6//// 53110
10425 731 le
2B63/ 53108

16.3N 120.6E
25.lN 121.6E
24.3N 124.2E
24. BN 121.6E

98321
46696
47918
4699
47918
4S696
46699

28! 480
281400
281500
281608
2B16EE

29
30
31
32
33

22. IN 122. lE
22.2N 122. OE
22.2N 122. EE

le415 73010
6//// 53612
18693 53113

24.3N 124.2E
25.lN 121.6E
24. EIN 121.6E
25.lN 121.6E 4S696
24. BN 121.6E 46699

281708
281780

22.3N 121.9E
22.3N 122.8E

6//// 53218
20413 53487

34
35
36
37
38

281748
281800
281B30
2E19BE
2B2EEE

2a.7N 12E.8E
ZZ.5N 121.8E
22.5N 121.7E
22.6N 121 .SE
22.7N 121.4E

2157562334 OPEN NNIJ
Ia41S 73211
61638 42978
2032s 73I11
6///S 73112

16.3N 128.6E 9B321
24.3N 124.2E 47918
24. BN 121.6E 46699
24.3N 124.2E 47918
24.3N 124.2E 47918

SYNOPTIC F 1=S

FIX TItE FIx INTENS [W NEFIREST
NO. (z) POS1TION EST II%TTE DATfl (NM) COITENT5

1 2822BB 22. SN 121.2E 895 818 Lt10 46768
2 29B1B8 23.7N 128.6E 885 838 Lrlo 4s751
3 29e6LiLi 23.8N 119.8E 085 010
4 29090B 24.2N 119.5E 878 825
5 291588 24.8N 119.oE 665 838
6 291800 25.8N 118.5E 838 030
7 292180 26.3N 117.3E 830 030

NOTICE - TME aSTER ISKS (*) I NOICFYT’E F 1x3 UNREPRESENTRTP+E FMID NOT USED FOR 8EST TRaCK PURPOSES.
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BEST TRflCK LklRNfNG 24 HOUR FORECFK3T
ERRORS

POSIT WIND DST lJItiD
8.0 e.e R. -E. e.
0.0 E.8 e. -8. El.
8.0 0.0 8. -0. 0.
14.2 156.6 4E. 93. E.
14.8 157.1 45. 54. a.
1S.3 156.2 58. 36. 8.
]6.7 154.6 58. =&. -,B.
16.8 153.8 56. 63. -15.
1S.3 153.2 55. 99. -15.
19.B 151.5 6B. 158. -15.
18.4 152.6 78. 96. -1!!.
19.6 151.6 75. 91. -18.
18.3 158.5 Be. 153. -le.
18.1 149.5 85. 191. -12!.
18.2 149.9 90. IEII. -5.
18.S 158.3 S8. 178. -5.
16.9 149.5 95. 187. 0.
16.8 149.3 ltiB.86. 5.
15.8 149.5 1c15. 47. 18.
15.8 149.5 185. 29. 18.
15.5 149.5 185. 78. lE.
15.4 147.3 105. 186. 5.
15.4 147.3 185. 211. 8.
15.2 149.4 185. 355. -15.

48 HOUR FOREC(IST
ERRORS

POSIT WIND DST WIND
0.B Ei, O 8. -E. 0.
0.8 0.0 8. -a. 0.
0.0 0.0 0. -0. 0.

15.3 152.5 5Li. 162. -15.
16.2 153.2 69. 67. -l@.

72 HOUR FORECIIST
ERRORS

;IT WIND I!ST wIND
0.8 8. -0. 0.
8.8 8. -0. R.

ERRORS
tU/DWliR PoS IT IJINO POSIT IJIND DST WIND

11.1 163.8 25 8..8 E.O 8. -t?. 0.
11.6 163.8 25 S.@ O.FI 8. -B.
12.2 162.3 25 0.0 8.8 8. -8.
12.8 161.6 3B 12.7 169.1 38. BE.

Po!
0722002
0722062
872.2122
8722182
0723FJOZ
8723062
E172312z
B723 182
0724802
8724862
8724122
8724182
87258Ez
E725E6Z
8725122
0725182
8726002
072686z
8726122
8726182
Ei727@EZ
E7Z7B6Z
8727122
87Z71BZ
R72BOOZ
072B86Z
8728122
872B18Z
8729082
8729062
E1729122
0729182
0730082
8730062
6738122
8730182
973 Imz
8731862
8731122
E73 1182
0801002
0801062
6801122
0881182
88@2EBz
0002062

0.0
0.00.

0.
0.
0.
8.

-5.
-5.

B.
B.
0.
B.
e.

::
-5.

8.
-5.

B.
8.
8.
0.
8.
0.

0.8
148.2
158.2
148.4
145,8
144.9
143.3
140.4
142.8

0.0
16.0
17..?
18.0
18.s
18.9
28.2
20.8
?8.2

B. -0. 8.
68. 233. -25.
70. 120. -28.
89. 2:$6. -15.
88. 3?2. -15.
EM. 414. -15.
7@. ~,’;<9. -25.
65. 648. -3R.
75. 511. -20.

13.2 160.8 30 12.8 1621.8 3Q. 24.
13.8 159.9 30 13.6 159.8 38. 13.
14.4 159.0 35 14.4 158.7 38. 17.
15.1 157.9 48 14.9 157. e 35. 13.
15.7 157.0 45 15.8 157.1 45. 0.
15.9 156.3 50 16.5 156.0 50. 48.
16.3 155.6 60 16.6 155.8 60. 21.
16.7 154.9 65 16.8 154. S 65. 8.
16.9 154.1 70 16.9 154.0 78. 6.
17.8 153.3 75 17.1 153.1 75. 13.
16. E 152.7 80 16.9 152.4 80. 18.
16.6 152.2 85 16.9 152.1 8B. 19.
16.2 152.8 98 16.4 151.8 90. 17.
15.8 151.8 95 16.2 151.6 98. 27.
15.5 151.3 95 15. B 151.8 95. 34.
15.7 151.3 95 15.8 151.5 95. 13.
15.3 151.2 95 15.6 151.3 95. 19.
15.3 15a.6 95 15.5 158.2 95. 26.

16.8 152.4 65. 53. -10.
18.0 158.3 65. 155. -15.
18.2 149.3 65. 192. -20.
2EI. E 148.2 65. 315. -25.
20.3 146.2 65. 418. -38.
20.2 147.6 75. 352. -28.
19.5 146.4 75. 361. -28. 141.8 BE. 516. -15.

141.8 95. 510. 8.
148.8 180. 496. B.
144.9 95. 174. -le.
145.3 95. 73. -25.
143.0 110. 285. -25.
143.8 118. 306. -38.

19.3
19,1
18.6

19.2 145.4 90. 406. -5.
19.0 144.6 95. 409. 8.
20.1 147.8 95. 314. 8. 21.1
2E. @ 148.0 95. 282. E. 21.0
16.0 146.4 lBB. 190. 5.
16. B 146.2 185. 195. 5.
15. S 146.2 115. 198. 18.
15.8 146.2 115. 243. -5.
15.4 146.6 115. 332. -20.
15.6 144.1 115. 343. -25.
15.6 144.1 115. 484. -25.

16.1
16.2
16.1
16.1
15.7
15. B
15.8

;42.S 125. 366.
142.8 125. 405.
143.2 125. 486,
148.3 125. 498.

-15.
-18,

-5,
5.

18.
15.
20.
25.
30.
30.
30.
25.
30.
50.
30.
30.

0.
0.
8.
0.
B.
0.
0.
0.
a.
0.
0.
8.

15.4 15a.2 95 15.3 158.2 95. 6.
15.7 158.@ 95 15.9 150.3 95. 21.

i48.3 125. 539.
144.2 125. 665.
142.8 125. 643.

15.3 147.4 115. 563. -20. 15.7
15.7 146.1 115. 565. -1S. 16.8
21.2 138.8 120. 164. B. :

16.8
18.2
18.9

149.6
148.7
146.9
145.5
144.6

95
100
105
120
135

16.2 158.0 95.
17.8 148.4 95.
19.2 147.1 95.
19.7 145.5 lIB.
28.3 144.5 135.

43.
29.

e.
-5.

-la.
-16.

0.
8.
8.

15.7 148.1 118. 355. -25.
19.8 143.8 115. 90. -25. 133.6 125. 364.

131.2 12S. 331.
138.7 120. 3,7.
128.9 115. 488.
133.3 185. 265.
132.4 l@E. 364.
131.9 lEE. 526.

21.5
27.3
25.2
25.5
27.6

21.
6.

19.
8.

le.

21.4 141.2 1E!5. 96. -35.
21.0 139.2 138. 155. -5.
22.4 139.9 155. 56. 25.
24.2 139.9 145. 42. 25.
25.B 138.8 148. 21. 25.

21.6 136.0 115. 249. 6:
22.4 134.1 130. 276. 20.19. B

28.6 23.8 134.1 138. 236. 25.
26.2 136.2 12@. B6. 28.
26.6 135.4 lZ@. 111. 25.
26.7 134.4 115. 158. 25.
28.9 135.5 100. 76. 15.

21.3
22.2
22.7
23.3
23.9

143.7
142.7
141.3
148.2
139.2

140
148
135
138
120
115
118
105
108
95
90
85
88
70

21.2 143.6 148.
22.3 142.4 148. 2B.3

28.722.8 141.2 148.
23.3 148.2 130.
24,0 139.4 125.
24.8 138.9 120.
25.2 137.9 118.

8.
8.

13.
8.

5.
a.
5.
5.
8.
B.
5.
5.
5.
a.
B.
0.

10.
0.
0.

25.1 137,7 135. 23. 25.
26.8 137.2 118. 42. 5. 135.8

138.0
0.8
0.0
0.0
8.8
0.0

34.3
35.8

8.0
8.8
0.0
8.8
0.0
EI.8
8,0
8.8
8.8
8.8
8.0
0.0

8E. 265.
70. 278.26.7 136.7 110. 66. 10.

27.3 136.2 105. 65. 18.
30.0 135.8 95. 107. 15.
31.3 134.9 9B. 144. 28.24.7

25.2
25.7
26.2
27.1
27.0
29.2
30.7
32.9

139.0
138.1
137.9
137.8
137.4
137.1
136.9
136.9
13i.B
137.1
136.2
135.5

0. -B.
e. -8.
0. -8.
B. -B.
e. -B.
B. -B.
8. -8.
8. -B.
0. -B.
0. -8.
8. -0.
0. -U.

11.
13.
22.
16.

1%
19.
e.

13.
24.

6.

28.1 135.9 180. 66. 18.
27.4 136.2 105. 114. 28.
28.3 136.2 18B. 149. 20.
38.7 135.5 90. 153. 28.
31.5 135.3 85. 302. 35.

32.5 135.1 85. 249. 35.
3E.8 135.0 9B. 478. 48.
31.8 134.9 85. 493. 45.

0.0 0.0 0. -0. 0.
0.0 8.0 B. -B. 0.
e.E B.@ B. -B. 8.
8.0 0.0 B; -B. 0.
8.8 0.0 0. -8. 8.
8.8 0.0 B. -0. 8.

25.5 137.8 l@5.
26.1 137.4 105.

0.8
8.035.8 137.5

39.8 139.8
65. 185. 15.
68. 19S. 28.

B. -8. B.
-8. 8.

~: -@. 8.
0. -B. B.

8.0
0.0
0.0
8.0
8.8

8.8 u.B
8.0 8.8
8.0 0.0
8.B 0.8

36.3
38.7

50
50 0.0 0.0 B. -B. 0.

0.0 8.8 B. -8. 8.‘ls.e 48 39.9 135.5 40.

tlLL FORECllSTS TYPHOONS IA ILE 0W2R 35 KTS
lJ?liG 24-HR 48-HR 72-HRLRNG 24-HR- 48-HR 72-HR

(V& FORECflST POSIT ERROR 18. 121. 267. 396.
IWG RIGHT FINGLE ERROR 13. 64. 122. 198.
RV6 INTENSITY PtlGN lTIJDE ERROR 13. 17. 20.
$7& INTENSITY BI13S -i: 2.
HU~ER OF FOREC9STS 43 39 d. 3:.

16. 121. 267. 396.
12. 64. 122. 198.

13. 17. 28.
-:: 2.
48 39 3:. 31.

D ISTflNCE TRfIkELED 8Y TROPICAL CYtLONE 1S 2811. NM

WERRGE SPEED OF TROP ICRL CYCLONE IS 18. KNOTS
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SUPER TYPNOON BESS
FIX P031TIONS FOR CYCLONE NO. 11

SIYCELLITE FIXES

FIX TIr% FIX
NO. (z) POSITION IICCRY DWR(IK CODE LOl_HIENTS SITE

PGT(J
PGTW
PGT(J
P~TIJ
PGTw
P.GTLI
pGTIJ

PGTLJ
PGTIJ
PG rw
PGTIJ
FG TLl
PGTIJ

1
2
3
4
5
6

*7
*8
*9
* 10
* 11
* 12

13

211600
211800
212100
220000
22+3413
2206S.0
220900
221280
221600
221658
221800
222100
230000

10.5N
10.9N
10.5N
11.lN
11. mi
12.2N
12.9N
12.7N
11. f3N
12.2N
12. BN
11.8N
13.4N

164. E!E
164. BE
164. IE
163.7E
162.7E
162.3E
168. BE
160.6E
160.9E
160.2E
160.3E
160.4E
160.2E

PCN 6
PCN 6
PCti 6
PCN 6
PCN 5 T1.5/l.5
PCN 6
PCN 6

ULCC FIX

lNIT 06S

ULCC FIx
ULCC FIX
ULCC FIX
ULCC F 1X
ULCC FIX

PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5 T2.5z2.5+01 .E.~4HRS
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5 T3.5/3.5 /01.8/24NRS
PCN 6
PCN 6

PGTIJ
PGTIJ
PGTW
PFTIJ

14
15

230401
230900

14.3N 159.8E
13.8N 159.4E
15. IN 158.2E
15. IN 157.9E
15. lN 157.6E
15.3N 157.3E
15.6N 157.2E
16.6N 157.lE
16.7N 156.9E
16.2N 156.2E
16.7N 155.4E
16.7N 155. lE

ULCC FIX16
17
la
19
20

231680
231645

PGTw
PGTW
PGTW

231EBE
2321EE
240000
240340
240600

ULCC FIX
ULCC FIX

PGTW
PGTW

21
22
23
24
25
26
27

uLCC FIX

EYS DIfl 3ENM

PGTW
PGTW
PGTIJ
PGTw
PGTII

24E980
2412F10
2416B0
241800
242100

PCN 6
PCN 2
PCN 4
PCN 4

16.8N 154. BE
16.9N 154.5E

PGTIJ
PGTW

28 25BBBB 16.9N 154. lE PCN 2
29 25B3@B 16.9N 153.4S PCN 2
30 250336 16.9N 153. lE PCN 2 T4.5/4.5 /01. B~4HRS
31 25B621B 17. BN 153. lE PCN 2
32 25B9BE 16.9N 152. EE PCN 2

PGTIJ
pGTIJ
PGTW
Plmw
PGTW

33
34

251200
251600
251800
252180
268000
260300
260506
260586
260680
260900
261200
26! 600
261800
262100
27B0E0
270300
270600
270908

PCN 2
PCN 2
PCN 2 PGTW

FGTW
PGTIJ
PGTLI
FGTU
RPl%
PGTW

35
36
37
3B

z
41

PCN 2
PCN 2

16.3N 151. EIE
16. oN 151.7E
15.9N 151.7E
15.9N 151.7E
15.7N 151.7E
15.7N 151.4S
15.7N 151.6E
15.8N 151.5E
15.7N 151.4S
15.6N 151. EE
15.4N 15E.6E
15.-IN 158.6E
15.4N 158.5E

PCN 2
PCN 1 T5.5fi.5 /D1.6/Z5NRS

INIT OBSPCN 1 T6.0/6. B
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2

PGTw
PGTIJ
PGTIJ
PLmJ

42
43
44
45
4s
47
4s
49
50

PGTW
PGTIJ
PGTLI
PGTW
PG”TIJ

PCN 2
PCN 2
PCN 2 T6.5/6.5-~1 .W2SHRS
PCN 2
PCN 2
PCN 2
PCN 2

PGTTJ
PGTW

51
52
53
54
55

271208
271600
271739
271s00
272100

15.4N 15E.3E
15.7N 15B.2E
15.8N 158.4S
16. EN 150.2E
16.5N 15Ef.8E

PGTIJ
PGTW
PGTIJ

PCN 2
PCN 2
PCN 2
PCN 2 T6. W6. EI-AW.5=3HRS
PCN 2

PSTW
PGTW
PGTIJ
PGTW
PGTW

56
* 57

58
59
60

2800EE
280442
280600
28B9BB
281200

17. IN 149.7E
18.2N 149.3E
IB.3N 148.46
19.ON 147.8E
19. ON t46.9E
19.3N 146.BE
19.6N 145.6E
19.6N 145.6E
19. i3N 145.lE
28.4N 144.7E

PCN 2
PCN 2
PCN 2
PCN 1
PCN 2

PGTLI
PGTw

61 2B16BB
62 281727
63 2S 1888
64 282188
65 298889

PGTW
PGTIJ
PGTW
FGTW
PGTIJ
PGTIJ
PGTU
PGTW
PGTW
PGTw

PCN 2
PCN 2

66
67

290380
290429
290600
290900
291200
29160%
291715
2918EIB
292100
300000

21. EN 144.8E
21.2N 143.6E
21.5N 143.4S
21.9N 143. EE
22.3N 142.2E
22.5N 141 .5E
22.5N 141.2E

PCN 2
PCN 1 T6 .5/6.5 A?O,. 5/24HRS
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2

6S
69
7B
71
72
73
74
75

PGTW
PGTIJ

22.5N 141.2E
23. IN 140.8E

PGTW23.3N 140.2E

1’72



7C -, C.”.,”a -- -.., ---- -- . . .. -
PGTLI,“

77
78
79
80
81
B2
83
84
85
86
e?
se
89
90
91
92
93
94
95
96
97
98
99

180
101

FIX
NO.

1
2
3
4
5
6
7
B
9
10
11
12
13
14
15
16
17
la
19
20
21
22
23
24
25
26
27
28
29
30

FIx
NO.

1
2
3
4

FIx
NO.

;
3
4

auoJuu La. <N l.IY. YC
3Ew3407 23.13N 139.6E
300698 23,9Fi 139.6E
30 E198B 24.3N 139.3E

rui c
PCN 1 T6. Ev6.5 AV3.5~4NRS PGTw

PGTtJPCN 2
PCN 2
PCN 2
PCN 2

PET-(J
pGT-lJ
mm
PGTLI
PGTw
PGTw
PG rti

3!312L3B 24. SN 13E.9E
301688 25,1N 13EI.2E
381783 24. EIN 13S. lE
3EIEw38 25. IN 138. IE
301S45 25. ON 13S. IE

PCN 1
PCN 2
PCN 1
PCN 2
PCN 2

3021W3 25.2N 138. @E
3tflF3E4B 25.5N 13B.6E
31 E1313B 25.9N 137.8E
31B548 26. IN 137.7E
31 B9EIB 26.8N 137.6E
3112E8 27.3N 137.5E
311613EI 27.6N 137.2E

PGTIJ
PG’rwPCN 2

PCN 1 T5.5/6.8 .I,ll.5~5HRs PGTW
PGTW
PCTI,I

Pcti 2
PCN 6
PCN 6
PCN 6
PCN 4
PCN 4
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6

,DGTu
PL;TLJ311S88 27.9N 137.3E

0iE@E8 29. EN 136.9E
E1183EW 29.9N 136.8E
818536 3D .9N 136 .9E
811200 33.lN 137.5E
B116B0 34.3N 13?. lE
@2B0BB 38.4N 136.6E
B2B3RB 39.2N 135.6E
028524 39.4N 136.6E
820524 40.2N 134.4E

FGTW
PGTU
PGTw
PG rti
PGTw

T4. EY/S. 8-/Lll .5-’24HRS

PGTw
PmlJ

T3. En. B [NIT OBS
T4.5/4.5 INIT 06S

RK3Z
RODN

Q IRCRr3FT F lXES

TIPf FIX
<z] PoSITION

FLT
L’4.

788PR OBS fwX-SFC-tAND FfrX-FLT-LVL-LND 9CCRY
HGT I?3LP VEL/8RG/RNG D lR~L~RG/RNG NRV/T$21

EYE EYE ORIEtl-
SN9PE umrvm7roN

EYE TEMP (L)
OUT/ IN/ DP/sST

mN
No.

222157 13. ON 161 .2E
230853 14.2ti 159,8E
232128 15.4N 157.4S
240039 15.7N 156.8E
241909 16.7N 154.7E
25@6B6 17. @N 153. lE
25B853 16. 8N 152 .5E
252129 16.4N 152. BE
26071Ei 15.7N 151.7E
269966 15.7N 151. (3E
261829 15.7N 151.3E
262043 15.5N 151.3E
27 E16BB 15.3N 15E!.7E
270842 15.2N 15E.3E
28B232 17. 6N 149. EE

708n3 3Er9Fl Iml 25 360 15 140 16 17EI 28 19 lEi 1
2
3
3
4
5
5
6
7

+12 + e
+12 +14
+15 114 +10

7EEr0 3B74 998 Rl@ 48 288 52 ia 3
7E@PB 297d 985 5B 188 E18 220 57 18B 80 8 5
7BBm
moms
7eEme
700m
700tf3

2974 !% 108 88 288 54 lEit3 70 E 5
2831 978 78 32Ei 3B 3E8 78 280 58 IB 18
2768 88 E14B 38 128 67 843 3E 5 4
2769 961 198 72 12E 6B 10 15
2711 955 78 388 45 B39 91 3BE 38 6 5

C IRCUL9R 35 +11 +13 + 8

+12 +17 +18
+13 +19 +18

+14 +2LT +]5

+15 +17 +14
+12 +17 +14
+14 +16 +15
+ 9 +16 +ifr
+11 +:e +13
+11 +21 +12
+11 +23 +11
+13 +28 + 6

+12 +27 +12

C IRCLILFIR 48
ELLIPTICAL 4B 2S 89E

70Em
7eRm
7a0m
7e0m
700n3
7BBrm
700m

2670 50 100 5 029 B7 3BB 23 lFl 3
2661 949 830 B6 343 30 lE 3
2661 BIB !31 270 28 5 5
2679 954 88 369 36 I@@ S7 368 10 lE 5
2640 55 13E 68 238 L?3 140 3E 6 5
2634 948 45 038 1B5 028 180 328 2E 63
2641 948 88 250 40 308 64 25ti 40 2 4

ClRcuLllR 36

C IRCLILFIR 3E
CIRCULfiR 20
CONCENTRIC 25 40
CIRCULRR 2E
C [RCULRR 18
ELLIPTICAL 15 10 Ei9B

Iii
11
11
12
12
13
13
14
15
16
17
17

2812B1 lE1.9N 146.8E 700PE 2534
281431 19.2N 146.2E 788PB 245B
281989 2B.8N 145.4E 7E6PE 2302
282202 2B.2N 144.8E 70BM3 2259
298634 21 .4N 143.3E 7B0F% 2257
298854 21.9N 142.9E 7KO?8 2268
292219 23.2N 14B.4E 7@Bl@ 2311
381234 24.8N 139.8E 7EBPE 25 lB
302116 25.2N 137.9E 79BPE 2562
318645 26.2N 137. SE 7EEPE 2610
318912 26.8N 137.7E 788~ 2645
311915 ze. m 137. EE 7@EP17 2724

927
55 090

981 98 360
B6 270

984 108 368
914 125 lEB
934
939

45 298
950 60 090

268
058

113 140 15 18 8
1B4 368 12 10 5
111 69B 20 12 2
1B5 340 20 5 2
111 e2B 2D 5 2
53 188 38 5 5
101 B5E 40 10 18 C IRCULf3R 20
79070 6a 5 3 C IRCUL$lR 3e
80240 28 64 C IRCUL9R 39
76 35I3 98 10 2
S2 E9EI 9B 10 2 C IRcuLIIR 2B
80 133

98 170
35 878
12 12B
5 318
le 139

CIRCllLtlR 20
C1RCIIL9R 20

CIRCULIIR 7
+12 +16 +!6
+14 *I5 +15
+14 +16 +16

+13 +17 +16

170
300

25 110
150 178

2!30 128 la 4 18
6053 +13 +15 +15 18
6@ 10 15 19
90 5 163 +18 +17 +12 19

31211B 2B.7N 136.6E 7Bara 2719 956 8B 290 110 158 72 B7B
010733 31 .7N 136.8E 7BB~ 2S23 16@ 69 860
010986 31.6N 137. BE 7BBI’LI 2929 96B 45 160 126 8EB 90 35B

RfIDRR F 1)0SS

TItlS FIX EYE EYE RnDo8-coDE
[z) PosITION RI?09R tlCCRY SHRPE DIRM OSLMR TDDFF

RtJD13R SITE
POSITIUN LB’KI NO.

BlF18eB 31.6N 136.6E LAND 5//// /////
011300 33.6N 136.9E LfJND 55/// /////
011300 33.6N i37.@E LRND 5//// 51522
011380 33.6N 136.7E LRND 6//// 5////

35.3N 13S.7E 47639
35.2N 137. EE 47636
35.3N 138.7E 47639
34.6N 135.7E 47773

SYNOPTIC F 1=S

TIPE FIX INTENSITY NEfiREST
(z) POSITION ESTIMITE D9TII (Nti) CO~NTS

011580 34.4N 137.1 E 060 048 LFM 47663
011630 35.lN 137.1 E 060 028 LPBl 47635
011880 36.3N 137. IE 060 048 LM3 47605
8121EB 37. EN 136.9E 058 025 ~ 4760 I

NOTICE - THE fiSTER ISKS (*) IND lCQTE FIXES UNREPi?ESENTflTI~ fiND NOT USED FOR 8EST TRACK PURPOSES.
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BEST TR9CK l,k?RNING 24 HOUR FOREC9ST 4e HOUR FOEEC9ST
ERRORS

POSIT IJIND DST WINO
0.0 E.a B. -0. 0.
0.0 0.0 B. -B. B.
0.0 E.E El. -B. 0.

72 HOUR FORECRST
ERRORS

POSIT WIND DST WIND
E.E 0.8 9. -Ef. 0.

FQQnr?< FRR!lR<
~~FvHR POSIT IJIND
eeEt412z 19.e 13t3.9 28
E8E14113Z20.E 127.8 20
W385EWIZ 2E.3 127.0 2B
f3flE566Z28.6 126.4 25
08E512Z 20.7 125.6 25
8W3518Z 21.0 125.2 3B
eE86E8Z 28.7 124.B 35
@8E6@6Z 28.1 124.6 45
ENM612Z 28.3 124.4 58
88E618Z 28.5 124.2 55
E!8Ei78aZ20.7 124.EI 65
0807G6Z 20.9 123.7 7E
8887122 21.0 123.5 90
E!8E1718Z21.1 123.4 llE
B8E18i3B221.4 123.4 115
BBBE86Z 21.7 123.3 12F7
08E1812Z 22.4 123.4 t2E
@8E818Z 22.9 123.5 125
EIBB9210Z23.8 123.8 120
@BB906Z 24.6 123.8 1M
EIBB912Z 25.3 123.5 105
Fiea91BZ 25.8 123.3 180
8El@O@Z 26.3 122.9 95
881@@6Z 26.8 123.1 98

POSIT LJIND
0.0 0.0 0.
0.8 0.0 E.
B.@ B.B 8’.

20.8 126.6 25.
2B.8 126.2 25.
21.2 125.2 3a.
21.7 124.6 35.
2B. I 124.6 45.
28.6 124.8 59.
2B.5 124.3 55.
28.9 123.9 65.
21.0 123.7 70.
2B.9 123.8 98.
21. EI 123.4 95.
21.3 123.2 115.

. . .. ..-
DST WIND
-E. 0.
-0. 0.
-a. B.
16. B.
23. 0.
12. B.
61. B.

E. B.
29. Q.

. . ..-
POSIT WIND DST IJIND

E1.B E.LI a. -B. c.
0.0 Ei. Ei 0. -0. 0.
0.0 0.0 0. -0. B.

23.8 123.6 48. 226. -5.
22.7 123.8 48. 143. -ID.
23.8 123.3 45. 158. -1L3.
23.7 122.4 513. 2@l. -15.
21.4 122.9 55. 54. ’15.
22.8 123.2 68. 62. .-30.
21.3 123. E 65. 25. -45.
21.5 122.8 75. 34. -4E.
21.6 122.5 85. 45. ’35.
22.0 123.2 l@3. 26. -2I3.
22. B 122.4 18EI. 81. -25.
22.8 122.2 115. 1E7. -5.
23.5 122.5 128. 97. 18.

0.0
B.0

f!. B
B.0
0.0

12B.7
120.3
119.7
117.2
118.4
118. s
118.1
117.7
12B.8
12B.3

B. -a. 0.
B. -0. EI.
El. -a. 0.

25. 2[17. -95.
25. 296.-180.
2B. 363. -1BB.
3B. 373. -S0.

a.a
26.5
26.9
22.6
23.1

27.0 121.3 50. 389. -20.
24.4 122.1 43. 21B. -5B.
24.9 121.8 35. 245. -75.
26.1 12B.9 3B. 314. -85.
22.6 120.2 45. IB1. .-75.
22.9 129.8 58. 147. ’70.
22.3 12B.8 60. 154. -65.

23. S
23.2
23.5
23.5
26.2
25.9

3E. 299. -75.
35. 2?1. -65.6. 0.

13. 0. 22.5 120.5 55. 19B. .65.
22.7 120.2 55. 22B. -55.
24.1 121.9 185. 113. 0.
23.7 121.2 IE5. 17D. 5.

35. 311. -6a.
35. 354. -55.
60. 147. -25.
55. 1B9. -2a.
8B. las. la.
85. 63. 2E.
8B . d9. 2a.

6. -15.
13. B.
8. R.

26.2
27.1
28.6
29.2
33.8

24.8 121.9 lBE. IB5. 5.
25.5 !22.3 1B5. 8S. 15.
26.5 122.8 lBB. 5a. 15.
27.2 122.6 98. 44. 15.
31.6 124.2 80. 237. 18.

122.4
122.9
123. B

21. B
22.2
22.9
23.9
24.0
25.3
25.8

123.2
123.4
123.4
123.9
123.7
123.9
123.2

120.
12a.
12a.
120.
115.
!B5.
95.

12. 8. 24.5 123.1 115. 53. 10.
6. -5. 25.2 122.9 118. <2. la. 122.9

12a.2
80. 60. 25.
70. 323. 20.
59. 440. 0.
65. 128. 15.
45. 61. a.
45. 124. B.
40. 2B4. -5.

8. 8. 28.1 126.2 100. 2!37. 5.
13. 5. 28.6 125.0 lBB. 143. lB.
16. B. 27.8 123.6 90. 39. 5.
5. -5. 2e.2 122.2
8. -5. 28.6 122.3

35.5
31. B
32.2
32.1
32.7

32.6 122.1 80. 285. 15.
30.8 124.7 75. 185. 15.
30.2 123.3 60. 86. 5.
30.5 123.4 68. 68. lB.
31.3 124.2 50. 61.
31.1 IZ5.3 45. 62. -::
31.3 125.2 40. 7E. -5.

117.6
126.3
12Z.275. 8a. a.

?5. 83. 5.
65. 81. 0.
6a. 55. e.

43. 5.
~: 29. 5.
50. 49. 0.
45. 81. -5.
4a. 125. -5.
35. 85. -10.
35. 137. -la.
35. lfia. -la.
3B. 213. -10.
3e. 197. -10.

125.3
126.3

26.4 122.8 98.
26.8 122.8 85.

@81B12Z 27.2 123.3 85 27.3 123.3 fJB.
B81E11EZ 27.4 123.4 75 27.7 123.4 75.
88110aZ 27.7 123.5 78 27.8 123.3 7E.
B811B6Z 2EI. B 123.5 65
0811122 28.4 123.9 60

16. -S. 29.2 122.8
6. -5. 29.2 124.4

18. 0. 29.4 124.6
12. a. 29.9 124.3
16. a. 29.5 123.8
8. Et. 29.9 124.8

12. 0. 3EI.2 125.0
18. a. 32.1 123.7

6. 0. 32.6 124.1
6. @. 33.2 124.2

12. a. 37.7 127.0
23. -5. 38.8 126.7

e. -5. 48.8 126.6
12. -10. a.a e.a

33.4
33.6

124.6
124.5
123.5

e.a
o.a

3a. 159. -15.
3B. 193. -la.
25. 211. -15.

B. -a. 8.
0. -a. 0.

33.6
a.B
e.a
a.a
0.0

31. B 124.2 40. 108. -5.
31.4 124.8 35. 2B4. -10.
31.4 124.7 30. 269. -15.
31.7 124.5 35. 38B. -5.
32.8 122.8 25. 270. ’15.

28.6 123.2 65.
28.3 123. S 6E.
28.8 124.2 55.
29.8 124. a 5a.
3a.2 124. a 58.
31.0 124.1 50.
32.2 124.2 45.

a.a
B.B
0.0
a.B
B.0
e.a
0.0
0.8
8.0
0.a
0.B
sf. a
Lie

8.
B.
a.
0.
a.

-a.
-0.

:::

B.
a.
a.
0.
0.
a.
e.
a.
e.
0.
0.
El.
0.

0811182 28.9 124.0 55
6812802 29.5 124.0 58
0812062 30.3 124. @ 58
0812122 31.1 124.1 58
6812182 32.1 124. B 45
8813B6Z 33.5 123.5 45
e813E16Z 34.7 123.0 45
0813122 35.6 122.8 45
0813182 36.5 122. E 40
6814082 37.3 123.0 40
0814062 37. S 123.3 40
E181412Z 3S.4 124.3 35
8814182 38.9 125.6 30

a.;
0.0
a.B
8.Fl
a.a
a.a
o.a
0.0
a.a
a.a
B.0

34. EI 125.2 25. 2B2. -15.
35.5 124.9 25. 176. -lEI.

a.a e.a a. -0.
a.e e.a a. -0.
e.a 8.8 a. -8.
a.a 8.8 8. -a.
8.a a.a 0. -u.
a.a 8.a a. -0.
B.0 a.a 0. -0.
0.8 0.8 E. -a.
a.a a.8 8. -0.

a.
9.
a.
8.
8.
a.
B.
B.
0.

-a.
0.
B.

-0.
a.
-8.

.::
-k-l.
-B .
-8.

33.2 123.8 40.
34.8 123.1 40.
35.8 122.8 35.
36. I3 1?2.8 35.
37.2 122.7 40.

29. 2@3. -Il.
0. -a. a.
0. -8. a.
E. -a. a.
a. -0. a.

0.
0.
0.

lB. -5. a.a 8.0
16. B. 8.8 0.0
28. B. 8.0 0.8
15. 0. B.B FJ.8
9. 0. B.B 8.0

a.
8.

3B.2 123.0 40.
38.5 124.0 35.
38.9 125.4 30.

0. -8. e.
0. -0. B. a.

RLL FORECRSTS
LRNG 24-HR 48-HR 72-HR

I%% FORECAST POSIT ERROR 14. 102. 172. 219.
9VG RIGHT RNGLE ERROR 9. 41. 75. 141.
WG IHTENS ITY Pt7GNITUDE ERROR 2. 12. 25. 36.

TYPHOONS LH ILE OVER 35 KTS
WNG 24-HR 48-HR 72-HR

14. 182. 172. 219.
9. 41. 75. 141.
2. 12. 25. 36.

-2. -8. -18. -27.
35 33 30 23

FIVG INTENSITY S19S -2. -18. -27.
NLlf’EIER OF FORECRSTS 39 ;;. 30 23

D ISTRNCE TRWELED 8Y TROP IC6L CYCLONE IS 1665. N1’1

fIvERffiE SPEED OF TROP ICRL CYt2LONE IS 7. KNOTS
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TYPHOON CECIL
FIX POSI rIONS FOR CYCLONE NO. 12

SflTELLITE FIxZS

F!x TIE FIx
NO. (z) POSITION FICCRY DWR9K CODE COI’HWTS SIT

1 841744 19.6N 128.7E PCN 5
2 E42125 28. BN 127.6E PCN 6

P& r(J
pmw
Fs rlJ
P<;Tu

PGTW
PRTI.J
PGIIJ

3
4
5
6
?
8
9

18
11

e50EEE
0S0600
850900
051200
E516@E
E51Eree
0521 Em
868000
86e300
060600
060617
060900
E612EE
061600

28.4N 127. BE ?CN 4
2E.6N 126.5E PCN 4 T1.5z1.5 INIT fIBS
2B.5N 126.4E PCN 6
21. EIN 125.9E PCN 6
21.3N 125.3E PCN 6
21.7N 124.9E PCN 6
2E.5N 124.6E PCN 6
2E.6N 124,2E PCN 4
2E.7N 123.8E PCN 4
2E.2N 12fl.4E PCN 4 T3. &’3.8+/Dl .5~4HRS
2E. EN 124.5E PCN 1 T3.5=.5
2E.3N 124.5E PCN 4
20.3N 124.4S PCN 1
20.3N 124.3E PCN 4

FGTIJ
PGTWULCC FIX

INIT 08S

PGTW
PmlJ
PGTIJ
R!V%
PliTw

12
13
14
15
16

PGTw
PG rw

17
18

061800
a61902
862108
070000
074380
070605
8706E5
078900
071280
EJ716E7LI
071800
071850
072100
mmm

2@.6N 124.2E
2@.4N 124.4s
2E.7N 124. EE
2EI.7N 124. IE
2E.9N 123.8E
29.7N 124. OE
2E.7N 123.8E
2L3.9N 123. BE
28.9N 123.7E
2E.9N 123.5E
21.lN 123.4S
21.8N 123.4E
21. IN 123.4S
21.3N 123.5E

PCN 2
PCN 3
PcN 4
PCN 4
PCN 6
PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2

PG”rw
pFrw

PG rw
Pm-w
FGTW
PGIw
RPlr<
PCTW
PGTLJ
PrmJ

19
26
21
22
23
24
25

T4.5/4.5 /D1 .5L?4HI?S
T5. e/5. a+/Dl.5/24HRs

26
27
28
29
30

PGTw
PGTW
PGT(J
PGTW

31 8S8388 21 .6N 123.3E PCN 2
32 E88553 21. 5N 123. 5E FCN 1 TS . 5/5 . 5-/D 1. EV24HRS
33 880900 22.2N 123.5E PCN 2
34 E812EE 22.3N 123.5E PCN 2
35 E816BB 22.7N 123.5E PCN 2
36 EEIBBE 22.9N 123.6E PCN 2
37 881838 22.9N 123.5E PCN 1

FINTJ
PGTLI
PGTLJ
PGTW
PCTU

PGTW
PGTW
PGTw
PGTW

38 B8218EI 23.3N 123.6E PCN 2
39 09BB8B 23.8N 123.8E PCN 2
48 E19E13BB 24.4N 123.6E PCN 2
41 B9B541 24.7N 123.5E PCN 1 T6 . 8% . B-/DEI . 5/24HRS
42 B9B9B8 25.2N 123.7E PCN 2
43 8912EIB 25.5N 123.5E PCN 2
44 B9168B 25.8N 123. IE PCN 2

PGTw
pGTIJ

PGTLJ
PGTW
PGTw

45 E1918BB 26. IN 123. lE PCN 2
4S 892100 26.2N 123. EE PCN 2
47 188080 26.3N 123. lE PCN 2
48 100380 26.5N 123. lE PCN 2
49 1BE1528 26. 7N 123. 5E PCN 1 T5.8/5. B
58 100529 26. 6N 123. 2E PCN 1 T4.5/4.5 All .5/23HRs
51 IOB908 27. ON 123.3E PCN 4

PGTW
PGTW
PGTW
PGTw
RODN
PGTW
PGTLJ

EYE DIfI lENM
INIT 08S

52 IEI120EI
53 1EI16EIE
54 1B18EIEI
55 102108
56 11E180B
57 1 le3FJEl
se I 1B517
59 110900
60 11126B
61 1116BB
62 1118BB
63 120800

27.3N 123.2E
27.3N 123.2E
27.4N 123.4S
27.6N 123.2E
27.7N 123.4S
27.8N 123.4S
27.8N 123.5E
28.2N 123.9E
28.5N 124.2E
28.6N 124.2E
2S.9N 124. lE
29.7N 123.7E

PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 1 T3;5/4. B AH .8/24HRs
PCN 2
PCN 4
PCN 4
PCH 6
PCN 6

PGTw
PGTW
PGTw
PGTW
PGTW
PGTW
PGTW
PGTW

ULCC FIX

PGTW
PGTLJ
PGTW
PGNULCC FIX

ULCC FIX64 12B3BB 29. EN 124.8E PCN 6
65 12B6EItl 30. lN 124. @E PCN 2 T3.5/3.5-/S@. O/25HRS
66 1209BB 3B.7N 124. IE PCN 2
67 121200 31.5N 124. @E PCN 4
66 1216BB 31.9N 124.2E PCN 4
69 1218BB 32. lN 123. EE PCN 6
7EI 1221OB 32.6N 123.7E PCN 4
71 122108 29.6N 123.7E PCN 6
72 138808 33.5N 123.4S PCN 4

PGTw
PGTW
PG’lLI
PGTW
PGTw
PGTW
PGTW
PGTW
PGTW
PmrJ
PGilJ
PGTw
PGTW
PGTW

73 13B38B 33.9N 123. SIE PCN 4
74 13B688 34.6N 122.9E PCN 6 T2.5/3. E AJ1.W24HRS

.75 13B9EIB 35. IN 122.9E PCN 6
76 131208 35.6N 122.8E PCN 6
77 1316E18 36. IN 122.8E Phi 6
78 1318BB 36.4N 122.8E PCN 6
79 1321OB 36.7N 122.9E PCN 6

P(UW
PGTW

EE 140BB0 37.3N 123.5E PCN 6
81 1403BB 37.4N 124.2E PCN 6 ULCC FIX

ULCC 3?.5N 124.5E
ULCC 37.7N 127. lE

PGTw
PGTW
PGTw
PG rw
PGTLI
PGTW
PGTW

82 14E68a 37.7N 1z3.7E PCN 6 T2. @fl.5 AJO.5iZ4HRS
83 l~90B 37.9N 124. OE PCN 6
84 1412EIB 38.4N 125.4E PCN 6
85 141608 38.5N 125.7E PCN 6
E(6 141BEIB 3L1.7N 126. lE PCN 6
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0 [RCRRFT F 1X55

FIx
tin .

FIX
POSITION

FLT
LVL

15BEFT
70Em3

1509FT
15B0FT
70BtR3
700N8
700ME
700f18
7t39m8
7B0n8
700M8
70Blm
700t$3
7E0r21
7aam
7aam

7t3arm om rmx-sFc-mD mx-FLT-LvL-mLI 9ccRY
HGT MSLP VEL A3RG/RNG DI R/VEL/8RG/l?NG NnV/ET

EYE EYE ORI EN- EYE TEf’P (C)
SH(iPE DIFtPi/TfiTIoN O(JTZ IN/ DP/SST

PEN
NO.

1
2
3
3
4
4
5
5
6
6
?
7
8
9

1%
la

7a
48
5a
3a

;:
28
la
13
17
16
15
16
la
38
15

1
2
3
4
5
6
7
B

i:
11
12
13
14
15
16

050a37
a521al
06a627
06aB39
a622a5
a7005s
a7a6a7
87aa52
a72aa5
a7225a
aa87a2
a8Ei9i 1
a9alao
a9a9a5
a920a3
a922]e

2a.3N 12E..9E
2a.4N 124.4E
28. IN 124.5E
20,2N 124.6E
2a.8N 124. aE
20.8N 123.9E
20.8N 123.9E
2EI.9N 123.9E
21.2N 123.5E
21.3N 123.3E
22. BN 123.4E
22. IN 123.4E
24. aN 123.8E
24.9N 123.8[
26. lN 123. aE
26.2N 122.9E

+25 +24
+la +11 +1]

+25 +25
+lQ +14 +11
+1.? +15 +14

+15 +19 +12

+12 +[9 +15

+12 +28 +14
+12 +18 +15
+12 +16 +16
+11 +113 +14
+14 +18 +15

B 10
B 1’3
53
72

la 9
85
53
51

12 2
10 2
52
52
35
52
63
63

3a01

2859
2823
2ii22
2623
241q
24a9
2369
2389
244a
251B
2548
2571

994 35 a2a 90 3 la 45 230
986 35 61a 3a asa 31 3aa
985 5a U3E 15 198 28 IIF3
974 60 36a 2a Isis 6a a4a ELLIPTICFIL 28 [4 14a

ELLIPTICRI. 23 18 a?a5a IBa 3a 260 64 lBa
Ha 360 5 a28 75 2m

945 iaa 368 7 2]a 9a 109
aaa 98 33i3

924 5a aOa 98 2ea ]aa lea

CIRCUL12R la

CONCENTf?IC 1.4 X3
laa 18a 5 29a 93 22EI

92a 128 17a 15 26a 113 17E
925 9a 16a 13 158 ia5 aaa
935 65 18a 5 22a 86 160

C IRCULfIR 15
CONCENTRIC 15 25
C IRCULflR 25

94a

EYE
SHK3PE

zla 87 15a
Ila 95 aso C [RCUL19R 2a

R9Df?R F 1X55

FIX
NO.

TIME
(z)

FIX
POSITION

EYE RFIDOB-CODE
DIM RSL19R TDDFF COI’I?SNTS

SITE
MU NO.

46696
d;~la

46763
466S9
46696
47918
46699
479 1s
47918
4791 s
46695
4791 e
46699
47918
46699
.17918
46699
46699
47918
4791s
47918
47927
46699
4791s
47927
479 la
47927
46699
4791s
47927
4791s
47927
479 1s
47927
46699
46699
47918
47927
4669I.I
46699
4,91d
47927
4791s
47927
479]s

47927
4791s
47927
47918
47927
46699
46763
46699
47918
46699
46763
466S3
4i’91s
46699
46; 63
4791s
47927
4791s
4?927

POSITIONRf7DFIR r4CCRY

1 0722aa
9i3aaa0
a8aa3a
a8013a
a8a2aa
a8a3aa
a8a53a
a0a6aa
oaa9aa
as]aaa
aeleaa

21.2N 123.4E
21.3N 123.4E
21.4N 123.6E
21.4N 123.7E
21.5N 123.4E
21.7N 123.4E

L17ND
L9ND
LilND
LOND
LfIND
LIIND
L9ND
IAND
L9ND
LRND
LQND
L(IND
LflND
L$lND
LRND
LI?ND
LRND
LRND
LflND
LfWiD
LflND
LRND
L$)ND
LRND
LIJND

6//// 53aa4
10714 4a8aa
I a7/3 /////
I a933 4a5a8

25. 11{ 121.6E
24.3N 124.2E
Z4.8N 121.6E
24. QN 121.6E
25. lt{ 121.6E
24.3N 124.2E

2
3
4
5
6

///// 533a4
la714 43314
la614 436C16
10614 4D6a5
I as 14 4aaoa
ia5i4 5aaaa
I@624 433a4

21. BN 123.5E
21.8N 123.4E

24. aN 121.6E
24.3N 124.2E

22. IN 123.4E
22. lN 123.4E
22, IN 123.5E
22.2N 123.4S
22.2N 123.5E

24.3N 124.2E
24.7N 124.2E
24. aN 121 .6E
24.3N 124.2E
24. aH 121.6E

12
13

aallaa
08113a

11614 5a2E5
2a733 4a6a4

= 14
15
16
17
18

a012ao
OB1230

22.3N 123.5E
22.3N 123.6E

aa614 78304
2B623 4Ei3a5
11614 702a5
2a7] 1 4.34a8
2a61 1 435Be
11614 7ala4
la614 7360S
la614 7ala5
12814 5a7a5
1a823 4fi2a0
11613 7a2a8
23714 535a6

24.3N 124.2E
24.8}{ 121.6E
24.3N 124.2E
24. aN 121.6E

0813aa
a8133a
aehma
a814aa
a815aa

22.4N 123.5E
22.4N 123.6E
22.5N 123.6E
22.4N 123.5E
22.6N 123.5E

24. aN 121.6E
24.3N !24.2E
24.3N 124.2E
24.3N 124.2E
24.8N 125.3E

19
2a
21
22

a8160a
a816aa

22.7N 123.5E
22.5N 123.6E

23
24
25

aa16E10
as I 7aa
a8]7aa

22.6N 123.7E
22.8N 123.6E
22.7N 123.7E

24. aN 121.6E
24.3N 124.2E
24.8N 125.3E
24.3N 124.2E
24. EN 125.3E
24.9N 121.6E
24.3N 124.2E
24. EN 125.3E
24.3N 124.2E
24. BN 125.3E

26
27
28
29
3a

as 1BOa
081 Baa

22.9N i23.6E
22.8N 123.7E
22.9N 123.7E
23. ON 123.7E
22.9N 123.7E
23.lN 123.BE
23. IN 123.9E

LFIND
LFINO

11613 7a286
11184 53611

B81B3a
a819aa
0819aa
a82aaa
a02aa8

LRND
LIIND
LRND
LllND
LQND
LRND
LAND
LllND
L9ND
L(JND
LfiND
LfiND
LfIND
LRND
LQND
LRND
LRI+D
LRND
L9ND
LRND
LRND
LIIND
Lf3ND
LIIND
LIJND
LRND

la913 4a3a7
11613 7a38EI
11714 5a2aB
11613 7a3a9
11614 5t3414

31
32
33
34
35
36
37

a821aa
a821aa

23.4N 123. EE
23.3N 123.9E
23.4N 123.9E
23.5N 124. aE
23.5N 123.8E

11513 7a21]
11614 53612
1B912 4al12
la912 4FY214
12423 71EI 1

24.3ti 124.2E
24.81{ 125.3E

a8213B
a822a0
a022aa

24. FJN 121.6E
24. aN 121.6E
24.3N 124.2E

38
39
48
41
42

0822aa
a823aa

23.5N 124. aE
23. 7N 123 .8E
23.8N 123.8E
23.7N 123.9E
2Z.7N 123.9E
23.9N 123.8E
23. EIN 123.8E
24.8N 123.7E
23. BN 123.8E
24.2N 123.7E
24. IN 123.6E

11614 5a212
6//// 53414
10913 43126
11413 7alll
18514 73612
la312 73611
la 142 535a7
11412 73489
12613 5a@Ba

24.9’1 125.3E
25.1}1 121. sE

24.9ii 121.6E
24.3!1 124.2E
24. E!N 125.3E
24.3N 124.2E
24.8N 125.3E

a823ea
a8230a
0823aa
a9cta0a
a9aa00
09alaa
a9alaa
a903aa
09a3a0
a9a500
09a5aa
e905a0
a9a5aa
a98530
a996aa
a9a6ae
09a6aa
a9a63a
a9a7aa

43
44
45
46
47
48
49
5a
51

24.3N 124.2E
24.8N 125.3E

11312 ?3587
151514 529a]
21443 73689
la413 53614
ia932 43313
6/,,//536la
10922 4a8a5

24.3N 124.2E
24.8N 125.3E
24.3N 124.2E
24.8N 125.3E
24. aN 121.6E
24. aN 121.6E
24. aN 121.6E

24.6N 123.7E
24.5N 123.7E
24.5N 123.7E

52
53

24,5N 123.7E
24.4N 123.7E
24.6N 123.7E
24.6N 123.7E

54
55
56
57
58

LFIND
LFIND

21512 735a7
la954 43611

24.3N 124.2E
24. aN 121.6E

24.7N 123.7E
24.6N 123.8E
24.7N 123. BE
24.9N 123.7E
24.9N 123.6E

LAND
LFIHD
L9ND
LRND
LRND
LRND
LRND
1.13ND
LRND

6//// 535a7
la822 4D4B5
11513 7aia8
Ia912 43414
6//// 53za7
10633 736a7
10632 53614
16833 7a la9
11812 5330s

24. ON 121.6E
24. aN 121.6E
24.3N 124.2E
24.8N 121 .6E
24. aN 121.6E
24. S,1 124.2E
24.6N 125.3E
24.3N 124.2E
24.8:{ 125.3E

59
6a
61
62
63
64

a9a8aa
a908aa
a9a8aa
09a0aa
a9a9aa
a909aa

24.9N 123.8E
24.9N 123.7E
25. IN 123.8E
25. oN 123.7E
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65
66
67

:;

z
72
73
74
75
76
77
78
79
80
81
82
83
84
85
S6
e7
88
e9
90
91
92

FIX
NO.

1
2
3

098938 25. IN 123.7E
B91@EI13 25. IN 123.6E
B91EEE 25.2N 123.7E
8918EE 25.2N 123.7E
E918EE 25.2N 123.5E
E19183@ 25.2N 123.6E
0911E@ 25.3N 123.6E
E91113B 25.2N 123.5E
E91200 25.3N 123.3E
!391200 25.5N 123.5E
091200 25.4N 123.5E
@912BL7 25.3N 123.5E
E3913EiEi 25.5N 123.5E
E9142F3 25,6N 123.4E
E1914BB 25.6N 123.4s
13914@B 25.5N 123.3E
091500 25.6N 123.45
091500 25.6N 123.3E
L3916BB 25.7N 123.3E
E1916BB 25.6N 123. lE
E9163B 25.9N 123. IE
0917BB 25.9N 123.2E
B917BB 25.9N 123. lE
B917E18 25. SN 123. lE
091708 25.7N 123. lE
E1917BEI 25.9N 123. lE
09182.8 25.9N 123. lE
091808 25.9N 123. lE

TItTE FIX
(z) POSITION

86888E 28. EN 124. IE
14EI089 37.5N 123. EE
141888 38.9N 125.2E

L17ND
LFIND
LQND
L9ND
L9ND
LGND
L17ND
LI?ND
Lk!tiD
LfiND
LF!ND
LFIND
LFiND
LfiND
LflND
LflND
LllND
L9ND
LfiND
L(+ND
LfiND
L12ND
LFIND
LRND
LFIND
LfIND
LQND
L9ND

lNTENSI1l’ NEflREST
EST II’WE DI?TfI (NM)

035 84D
035 020
030 040

IR811 4E5E7
11812 s35Ei8
11813 735B9
18932 43511
6//// 53509
18822 43116
11813 734t17
lle13 53211
6//,,., 53BEKj
1B823 431I1
11E13473387
11B13 53306
11B14 73TB8
IBB23 436u5
21844 73387
11S13 5S211
21813 73305
1’s813 535E5
5//43 73104
21863 52911
18913 43309
6//// 533X
10923 4EEIEIE
6///3 73207
2684453611
10923 4@EEEi
6///3 732S!7
laE173 53311

SYNOPTIC F 1X25

CO~NTS

SHIP OBSERVATION
m 5477s

24. Citl 121.6E
24.8N 125.3E
24.3N 124.2E
24. EN 121.6E
24. EN 121.6E
24. EIN 121.6E
24.3N 12A.2F
24.6N 125. 3E
25.1}1 121,6E
24.~H l?l.6E
24.<11 124.2E
?4. EIN 125.3E
7.4.3N 124.2E
24. ON 121.6E
24.3N 174.2E
24.8N 125.3E
24.3N 124.2c
24. S1 125.3E
24.3t 124.2’E
24. SN 125.3E
24. QN 121.6E
25. IN 121.6E
24. @N 121.6E
24.3N 124.2E
24. tlN 125.3:
24.8N 121.6E
24.3N 124.2E
24. BN 125.3E

4669$
d, $7!,
4i91$3
46699
49 r !53
46699
47918
47927
46696
A6699
47918
47927
4i91~
%693

47910
47927
47918
47927
470*q
4i 327
46699
46s3$
46699
47918
47927
4! 763

47918
4792T

NOTICE - THE IISTER ISKS (*) IND ICITTE F l)CES UNREPRESENTRT 1Vi 9ND NOT USED FOR BEST TR9CK PURPOSES.
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48 HOUR FORECFIST
ERRORS

BEST TRFiCK

POSIT WIND
7.7 153.9 28
8.1 152.4 25
8.7 151.4 25
9.7 149.6 30

10.4 148.8 m
10.9 147.4 35
18.8 144.5 48
11.6 142.5 45
12. E 140.9 45
12.2 139.4 50
12.6 138.8 55
13.8 136.4 6B
13.3 135.4 65
13.8 134.4 88
14.4 133.4 88
15.1 132.6 75
15. s 131.7 75
16.7 138.8 55
17.4 129.9 45
18.3 128.9 50
19.2 127.7 50
28.1 126.8 55
28.6 125.8 68
21.8 124.8 68
21.2 124.0 6B
21.6 123.2 68
21.9 122.3 6E
22.2 12!.4 60
23.4 119.5 ~
23.9 118.5 35
24.5 117.9 38
25.2 117.1 2E

LMRNING
ERRORS

24 HOUR FORECfIST
EI?RORS

72 HOUR FORECFIST
ERRORS

POSIT WIND DST IJIND
E.0 0.B 0. -0. B.
8.0 0.0 0. -0. 0.
0.0 U.B E. -8. El.
8.8 9.0 0. -a. L3.

15.8 136.7 90. 293. 15.
15. n 133.8 90. 2Li1. 35.

lQ/Dl?/HR PoSIT
8.8 0.0
8.0 a.tl
0.0 0.0
0.0 E.0
10.1 149.9
11.2 147.5
18.8 144.8
11.4 142.3
12.E 14B.7
12.EI139.8
12.3 138.3
12.4 136.9
13.2 135.0
13.3 134.2
14.2 133.6
14.5 132.6
15.8 131.a
16.9 13EI.5
17.6 138.9
IB.5 129.2
19.2 127.8
20.2 126.S
21.0 125.8
21.7 125.1
21.2 124.9
21.5 123.2
21.8 122.5
22.o 121.6
23.4 119.6
23.L3118.6
24.4 117.7
0.8 e.a

LUND
B.
0.
0.
E.

30.
35.
48.
45.
45.
50.
55.
S5 .
65.
r30.
80.
85,
75.
75.
45.
50.
50.
55.
68.
68.
6a.
60.
69.
68.
40.
35.
30.

8.

DST IJIND POSIT WIND DST WIND
21--------

POSIT WIND DST WIND
EI. E 8.0 a. -0. E.0808002

0BBB06Z
-0.
-e .
-0.

U.u
0.8
0.E
0.0

u.H E.
0.0 0.
8.0 0.

146,1 40.
143.2 5B.

.-u.
-El
-0.
-a.

3a6 .
220.

4B .
12.
23.

u.
a.
0.
a.

-5.
B.
a.
5.
5.

-15.
-10.

0.
la.
45.
55.
55.
35.
3a.

a.
a.
5.

1::
15.
25.
15.
10.
2a.

a.
a.
a.
0.

0.
a.
0.
a.
B.
0.
a.
a.
El.
a.

-5.
a.
a.
a.

10.
a.

2a.
a.
a.
a.
0.
a.
a.
a.
a.
0.
a.
a.
a.
a.
0.

a.a 13.0 a. -a. a.
a.e 8.8 a. -a. 0.aBaB12z

BEBBIBZ
BBa9a@z
ma9a6z
aea9]2z
8BB91BZ
0810002

-a. a.a a.a a. -a. a.
13.8 141.4 65. 351. 8.
14.7 138.7 78. 256. -18.

67.
19.
18.
17.
12.
26.
25.
46.
24.
32.

::
40.
45.

11. B
13. a
12.2
12.8
13.3

138.7 55.
136.4 65.
135.8 7d.
133.9 65.
133.5 7a.

13.8
14.6
13.9
13.8
13. B

134. a
131.8
13a.7
129. a
128.7

75. 5a.
Ea. 55.
Bt3. 12B.
80. 2a3.
85. 227.
85. 193.
95. 1B4.

118. 198.
185. 165.
1!8. 2.19.
98. 26.
9a. 84.

-5.
5.
5.

25.

::
45.
55.
45.
5a.
3a.
sa.

15. B 129.5 95. 99. 58.
17.8 127.4 18%. 116. 5E.
15.4 u6. a lae. 24s. se.
15.9 124.8 95. 277. 40.
16.2 124.2 188. 279. 48.

Be 1aasz
081a12z

13.1
13.1

51.
7B .

aelaiez
aB 11002
aB 1 lafiz
0811122
B81118Z
aa12w3z
8812E16Z

13.8
15.2
15.3
16.6
16.5

132.2 75.
13E.3 65.
138.7 laa.
13a.3 ma.
129.2 185.
127.8 E5.
127.2 B5.

El.
89.
84.

1::
?2 .
B?.

ls. a
16.4
16. B
1s.1
17.6

12B.8
126.4

15.4 125.1 188. 336. 40.
16.8 122.8 185. 2?’3. 45.

126.9
127.0
126.2
123.8
124.7

17.1 123.2 115. 270. 5s.
19.2 123.7 118. 188. 50.
18.6 123.4 119. 244. 58.
24.8 121.2 lEIB. 125. 69.
25.2 123.1 188. 263. 65.
27.3 126.1 75. 473, 45.
28.2 126.2 75. 520. 55.

18.2
18.7

za. e
21.7

BB1212Z
8B1218Z

13.
21.

6.
6.

24.
45.

a.
6.

13.
16.

6.
e.

12.
-a.

21.2
21.8
23.2
24.8
24.8

127.2 6B.
126.9 68.
1z5.2 65.

124.8 65.
123.5 79.

86.
127.

24.2 126.2 7E. 256. 18.
24.9 126.1 78. 385. 18.

0B13aaz
aB13a6z
aB1312z
BB1318Z
OB14a0z

137.
211.
186.

27.2 124.7 75. 363. 35.
29.3 124.7 75. 464. 40.
28.2 122. B 75. 344. 45.
27.8 121.6 78. 2BB. 58.

a.a 8.8 0. -a. a.

a.a e.a 8. -0. 0.
a.a 9.8 a. -8. a.
0.0 a.a a. -0. 0.
e.a 0.0 0. -0. 0.
e.a 0.0 a. -0. 8.
0.0 0.0 0. -8. 0.
0.0 0.0 a. -e. 0.
a.o a.e e. -a. 0.
B.B 0.0 B. %. 0.
B.e 0.0 a. -0. El.
0.0 B.0 B. -0. 0.
0.0 0.0 B. -a. 0.

24.8 122. B 75. 174.
22.8 12EI. B 65. B8.

8014062
BB1412Z
8B1418Z
aB15aaz
861 5a6z
BB1512Z
aB151Bz

23.2
23.3
24a

0.0
e.a
B.B
0.0

70.
98.
81.
-0.

0.0 L3.0 8. -a. a.
0.8 a.e a. -a. e.
a.0 0.0 a. -a. a.
0.0 e.B a. -a. a.
a.a 8.0 8. -B. a.
a.a 0.0 a. -0. 0.
0.0 8.0 0. -B. B.

19.7 50.
19.1 48.
17. B 48.

0.0 0.
a.B B. -0.
a.B 0.
a.e 6.

-a.
-B .

lWHOONS LHILE OVER 35 KTSRLL FOREC9STS
LRNG 24-HR 48-NR

WG FORECfiST POSIT ERROR 22. lflB. 218.
lWTi RIGHT IINGLE ERROR 17. 6B. 172.

72-HR
262.
20B .

47.
47.
16

LRNG 24-HR 4B-HR 72-HR
21. lap. 2a7. 229.
17. 73. 157. IBB .

1. 16. 26. 46.
1. 13. 25. 46.

25 22 18. 14

RW INTENSITY ~GN ITUDE ERROR 1. 16. 29.
W& INTENSITy B1!X 27.
NlJt8ER OF FORECRSTS 2;. & 20

D ISTRNCE TRFWELED BY TROP UML CYCLONE IS 2435. NH

IWERRGE SPEED OF TROPICAL CWLONE IS 13. KNOTS

TYPHfltlH DOT. .
FIX POSITIONS FOR CYCLONE NO. 13

SllT6LL ITE F DCSS

COrHENTS
FIX TIE FIX
NO. (z) POSITION RCCRY DVORFIK CODE S lTE

1 B71BBB 7.7N 156.7E PCN 6
2 872100 6.BN 153.5E PCN 6
3 080000 8.8N 153.2E PCN 4 T1.9/l.B INIT 08S
4 06041 I 7.8N 152.6E PCN 3
5 080666 8.5?i l!52. BE PCN 6 ULCC FIX
6 B8Li988 8.8N 151.7E PCN 6 ULCC FIX

* 7 081809 9.lN 148.4S PCN 6
* B 88218B 18.8N )47.6E PCN 6

9 09E8BB lB.3H 149.9E PCN 4 T2. e/2.0 /D1. W24HRS
la e9e3ae 16.9X 149.3E PCN 6
11 139Li688 11. m 147.7E PCN 6 BflSED ON EXTIWP
12 998900 11.4X 146. lE PCN 6 ULCC FIX
13 891208 11.9N 144.9E PCN 6
14 e9,1608 11.6N 142.7E PCH 6
15 091644 11.5N 142.9E PCN 6
16 B918EIR 11.6N 142.4S PcN 6
17 092188 11.7N 141.5E PCN 6
18 lBEiBBB 11.4X 148.7E PCH 6 T2 ..55/2 /80 .5/24NRS
19 100300 11.6N 14B. BE PCN 6 LILCC FIX f

20 180529 12.BN 139.4s PCN 5
21 1BBSB8 12.2N 13B.9E PCN 6
2Z 101200 12.4H 138.8s PCN 6
23 10!608 12.5N 136.6E PCN 6
24 10IBBO 12.7H 135.8E PCN 6

PGTIJ
PGTLl
PGTLI
PGW
PGTW
PGTu
PGW
PGTW
PGTw
PGTIJ
PGTw
pmd
PGTw
PGTW
pmw
PGTIJ
PGTw
PGlll
PGTw
PGTU
PGTl,l
PGTW
PGTw
PG ITJ
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25
26
27
28
29
30
31
32

* 33
34
35
36
37

* 38
39
48
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

FIx
NO.

181813
102100
118%00
r 10388
110517
1109Ei!3
111200
111600
111800
112100
12eEEra
12Li30E
12 Ei600
120647
120988
121200
121600
121750
122100
130900
130308
13B600
138900
131200
131608
131ei3a
1321EE
148000
14n3a0
140622
148900
141280
141600
141eoa
141907
142180
150080
158300
158610
1589e0
151200
151600

13. BN 136.3E
13. IN IZ5.8F
13.3N IZ.5.6E
13.5N 135.2E
13. eN 134.5E
14. IN 133.7E
14.2N 133.3E
14.4N 132.6E
14. lN 132. IE
14.9N 131.2E
15.2N 131. lE
15.9N 131.2E
16.7N 131.2E
16.3N 129.6E
16. eN 131.3E
17.2N 129. eE
17.6N 129.4E
le.8N 12FJ.9E
18.9N 128.5E
19.8N 127.7E
19.6N 127.5E
2a.4N 126.8E
21. BN 126.5E
21.3N 126.3E
21.7N 125.5E
21. eN 125. IE
21.7N 124.3E
21.8N 124. BE
2FI.9N 123.5E
21.3N 123.8E
21.2N 122.6E
21.6N 122.6E
22. BN 121.7E
22. IN 121.4E
22.2N 121.lE
22.5N 12@.4E
23. lN 119.7E
24. BN lle.5E
23.4N 119. lE
24.3N lle.6E
24.4N 117.7E
25. ON 116.6E

T114Z FIx
(z) POSITION

PCN 5
PCN 6
PCN 6 T3.5/3.5 /01 .Ev.24NRS
PCN 6
PcN 1
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6 T4.5/4.5-/Dl .8 L24NRS
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PcN 6 735.8/3.5 /LJ1.5i27HRS
PCN 6
PCN 6
PIN 6
PCN 6
FEN 6
PCN 6
PCN 6
PCN 6
PCN 5 T2. O/3. E Al .B/27HRS
PCN 6
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 6
PCN 6
PCN 5 T1.8/2. B dJ1. EL’24HRS
PCN 6
PCN 6
PCN 6

RIRCRIIFT FIXES

FLT 7@BN8 OeS MW-SFC-LMD IIRX-FLT- LVL-L${D flCCRY
LW HGT M5LP kEL/8RG/RNG D IRML/EIRG ~NG NnV/tlE r

rcTLl
pq rlJ
f’(; 11,1

m n.)
PG rw
w: mj
m ru
p!; ru
PI, IIJ
PGTLI
PGTrJ
p(;:!:l
PG’ilJ
m’i K
FK n-l
PI; rll
pr; rl,!
PI: ri,l

v, r!.!
PG ru
PG ru
PGTW
pGTl,I
pc ru
F(; r(J

PI; T!J
FG rtd
F2 rw
PG r,.J
PGT[J
FF rw
PC rw
PC TW
FG TW
PG”rLl
PGTLl
m rw
PCTL.J
f’GTW
FGTI,I

EYE ORI EN- EYE TE~ (C)
S:~E DIf?t’VTflT ION Ill-IT/ IN/ DP/SSl

* I eee2m 8.4N 153.2E 1580FT 1005 15 828 95 E6E 38 3Ew3 143 5 la
2 898118 18. eN 148.5E 1588FT

+23 +23 +20
1a83 48 B8B 58 120 41 IBB IBEI .: e

3 09B322 lEi.9N 14e. IE
+23 P21 +21

7EOPB 30e4 1883 3a 33El 58 13Ll 52 B3a 18 3 4
4 090715 18. EN 145.9E 7mm3 3ae7

+13 + 7
45 848 ea m 44 838 12a 6 e

5 891E22 9.9N 144.8E 78Erm 3099 1886 12E 41 36EI 12a 18 25
6 8922E9 11.9N 141.5E 7@3m 3B54

+11 +e
99e 30 32B 30 188 44 32B 38 10 2Fi

7 188653 12.6N 139.3E
+12 +12 + 9

7@EP13 2982 9e9 6EI 36EI lE 21!3 64 860 55 5 8
e mie31 ]2.5N 13e. eE

+16 +11
7fmrm 29e2 9e7 55 33E 15 se

9 101911 13. IN 136.3E
+13 +12

78@tli3 29D8 330 33 23EI la 7 3
10 1E2151 13. BN 135.9E

+11 115 +10
780118 2925 979 78 8?8 15 178 72 B90 42 7 z cIr?clll.Fm 48

11 110607 13.7N 134.5E
+12 +]6 +10

7BEWQ3 2847 9B 860 14 09B 72 349 27 2 2
12 11OB52 13.9N 134. aE 7FmB3 2e44 97! 55280 11 33D 61 280 11 3 2 ELLIPTICflL 18 @8 82E
13 111926 14.8N 131.lE

F12 +16 +Ifj
78EPB 2959 17B 75 070 25 18 5

14 112219 15.5N 132. EE 70E~ 2998 986 58 348 6E 120 55 368 s’8 e 10
15 120981 17.2N 13EI.5E

+13 +17
78flPE 3825 49 348 68 818 45 288 68 5 IEl

16 122819 18.6N 12e.2E
+12 +15 + 9

70EMS 3CN32 40 188 6B EIIE 44 26E 3B lE lB
17 I 22282 le. eN 127. BE 7aarm 297e 30 Er2E 12B 158 48 638 98 5 .9
Ie 130958 28.4N 126.1 E

+18 +16 +11
7LKM3 2977 9e6 75 188 4a 120 81 E3E 45 5 B

19 13112e 2B.5N 125.8E 7am43 29e4
+13 +18

8ei3 70 34L3 4F3 m lEI
20 131904 21.2N 124.7E 788~ 2962 118 753-W 2F_i B 8
21 132158 21.2N 124.4S 7mmrs 29eo 986
22 14E718 21.6N 123.8E

58 35B 20 118 55 358 90 5 e +14 +lB + 6
7WJm 2992 58 EeB 3B 170 46 EeEi 6B 5 3

23 141E1E 21.6N 122.8E 7E13m 2977 65 81E 30 IIB 48E1O 75 5 5 +16 +17 + e

t16N
NO.

:
2
3
3
4
5
5
6
6
7
7
8
e

18
11
11
12
12
13
13
14
14
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R!+DnR FIXES

FIX TIPE FIx EYE EYE 7WIDOB-CODE
NO. (z) POSITION RfID9R f2CCRY SN13PE DIFNl (ISWRR TDDFF

1 B98B35 11 .6N 145.9E L9N0 F121R
2 090935 11 .7N 14S.2E LRND POOR
3 091235 12.5N 143. eE LIIND POOR

S’T?UIPTIC FIXES

FIX T[MS FIX 1NTENS 1TY NEWEST
NO. (z) POSITION EST 1tKiTE DRTR (Nrl) COI-UENTS

1 14221B 22. EN 120.2E 040 810 l,! 10 4G745 . LR’B3.1L743
2 1508k3B 23.4N 119.6E 040 915 Li7iil 46733, Lm 46754

NOTICE - TNE HERISKS (*) INDICfITE FIXSS UNREPRESENTM IVE WI NUT USED m m; r TRfiCK FLII!FYISES.

RflMIR Sr-rs
Pos[T[orl ~ NO.

13.611 144.9E 91Z18
13.6tl 144.9E 91Z18
13.6N lM.9E 91210
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La&i&l

BEST T6ACK WFIRNING 24 HOUR FORECRST 48 HC4JR lXINECFrST
ERRORS

POSIT WIND DST WIND
8.8 Ei.e e. -o. El.
0.0 0.0 0. -B. 0.
0.8 EJ.tl 8. -8. 0,
8.0 0.8 8. -0. 0.
0.0 0.0 E. -0. 0
e.e 6.0 U. -B. a.

19.8 144.3 50. 3B6. -28.
12.2 148.3 68. 12.?. -13.
11.9 137.7 6!5. l!jtl. -15.
13.4 137.4 65. 1F12. -2q.
13.7 135.8 78. 143. -25.
14.5 134.2 75. 174. -25.
15.4 133.8 as. 195, -22.
15.9 133. B 9B. 146. -25.
16.9 133. ? 9!3. 147. -3FI.
16.4 134.?. 9B. 171. 35.
16.7 133.9 95. 211. -38.

72 HoUR FOREC9ST
EI?RORS

FOS IT I.IIND DST WINDt’Kl/DWliR
m 17062
@81712Z
Eml?lez
mlamz
@918@6Z
8ele12z

! POSIT WIND
B.2 154.2 28

ERRORS ERRORS
POSIT WIND

0.0 0.0 8.
E.B 8.8 e.
8.8 0.8 E.

DSr WIND
-8. a.
-0. 0.
-0. 0.
-0. 0.
-El. a.
-B. (1.
51. -5.
IB. E.
3Z. El.
IB. 8.

POSIT wIND DST
13.0 E.B 0. -0.
@.@ B.o (3. -El.
Ei. Ei B.Fl 8. -El.
0.0 0.0 B. -B.
B.a 0.0 0. -El .
0.FJ 8.8 e. -B.
9.6 146.2 40. 286.

18.8 143.5 58. 9B.

LIINO
0.
0.
0.
0.
0.

-::
-5.

E.i3 9.8 B. -a. R.
FI.9 q.ri q. -rj. a.B.1 153.2 2B

B.1 152.1 2E
B.E 151.1 25
8.1 158.0 25
8.2 14S. e 25

O,q E1.w 1). -[l. c1.
0.0 n.Ei B. -@. 8.
9.9 ‘J. fJ .!. -il. 8.

0.0 a.n B.
0.0
8.8
B.B
9.1
9.7

1(3.2
10.8
11.6
12.2
12.7
13.3
13. B
14.1
14.9
15. E
15.0
16. B
17.4
10.2
19.2
20.2
21.2
22.1
23.0
23.7
24.4
25.4
26.2
27.0
27.3
28.2
28.9
29.8
30,7
31.8
32.7
35.1
38.7

0.9 i:
0.0 e.

148.2 25.
146.1 30.

F3.a 0.0 N. -E. E.
I?. F3 loll. !j i’q.326. -25.
12. B 13S.7 70, 198. -30.
11.9 134.0 7s. 313. -38.
14.2 133.9 m. 221. -35.
14. fl 131.7 B5. 295. -35.
15. E 138.2 85. 338. -4B.
16.2 12[1.5 100. 488. -25.
17.4 !31. ? I!YJ. 274. -15.

OBl B1i3z
0619002
EB 19B6Z
BB1912Z
21B1918Z

B.5 147.4 3EI
8.S 146.1 30
9.4 145. El 30

18.2 143.9 35
18.9 142.9 45
11.5 142.0 55
12.1 141.0 GO

144.5 3E.
144.2 35.
143.2 35.
142. e se.
141.2 55.

11.2 141.1 se. 54. -le.
11.9 143.9 58. 55. -15,

19. -10.
6. -5.

13. -5.

12.5 139.8 55. 42. -15.
13.2 138.1 68. 64. -15.
14.5 137.4 78. 59. -IE.

0B2BBBZ
0B2E1216Z
Ei82812Z 12.6 148.3 65
0S20182 13.2 139.7 7EI

148.4 60.
139.4 68.
139.21 65.
13B.3 78.
137.7 70.
137.3 75.
136.8 95.
136.1 110.
135. B 128.
135.4 125.
135.1 !25.
134.4 125.
134.1 12B.
133.4 12@.
132.9 128.
132.4 115.
132.1 105.
131.7 180.
130.9 95.
13EI.8 9a.
13B.4 85.
138.4 86.

8. -5.
19. -10.

14.7 136.8 75. 72. -10.
15.4 136.2 75. 65. -28.
15.2 136.5 75. 55. -25.
15.5 136.1 SE. 7.?. -25.
17.8 135.2 98. 42. -25.
17. S 134.8 95. 41. -25.
17.2 135;1 125. 121. R.

lB.2 1.$!).6 185. 282. -lB.
17.7 132.5 I@i. 343. -IB.
17.5 13?.1 105. 37?. -5.
19. B IXI.9 ll!i. 291. 5.
21.8 13U.3 11’.i. 226. 15.

8B2100Z
E!821E6Z
0821122
0B2 I IBZ
8822882

13.8 139.0 75
14.3 138.4 BE

0, -10.
13. -la.
18. -15.
12. -2E.
19. -5.

15.8 138.0 85
15.6 137.3 95
16.1 136.7 lEiO

lH.7. 133.8 108. 187. -20.
19.8 132.4 105. 149. -18.
lB. B 133.3 138. 247. 15.
28.6 132.2 148. 186. 30.
21.9 132.5 14a. 150. 35.
22. B 132.7 135. 15B. 35.
23. B 132. ? 138. 14B. 30.

28.7 131,2 135. 324. 55.
22.7 131, E 135. 248. 4B.
24.1 ;31.3 138. 2@3. 48.
25.2 13Z, E 13E. 19e. 40.
25.9 131.1 12E. 176. 35.
27.5 139.6 115. 132. 35.
29.2 130.1 128. IB7. 4S.
38. ? 129.”S 12U. 156. 55.
39.8 133.6 43. 379. -2a.

0822062
BB22 122

16.7 136.1 185
17.4 135.8 115

6. 5.
8. 5.

18.9 134.1 135. 79. 18.
20.1 134.2 135. 6S. 15.

8822182
BB23FIOZ
8B2386Z
0823122
B823113Z
BB240EZ
E82486Z

18.3 135.3 128
19.2 134.9 125
28.2 134.3 125
21.2 133.9 12E
22.1 133.4 115
22.9 132.9 115
23.7 132.4 118
24.5 132.1 185
25.3 131.8 1E8

B. 5.
11. B.

20.9 134.1 148. 82. 25.
21.7 133.6 135. 82. 2E.

6. B. 22.7 132.8 13FY. 64. 28.
11. e. 24.5 172.2 12t3. 5. 15.
0. 5. 25.3 131. B 128. 8. 2B.
6. 5. 26.7 131.0 IE13. 3s. 0.
a. 5. 27.3 138.4 95. 42. 8.
6. 0. 28.1 138.4 95. 42. 5.
e. 0. 29. z i38.2 yn. 69> a.

25.2
27. FI

131.5 125. 9B.
13B.9 120. 32. ;;:

30.
-ID.
-15.
-10.
-10.
-20.

::
B.

27.9
32.4
34.1
34.4
3s.5
38.2

0.0
0.0
0.0

13B.6 12E. 12.
13B.6 75. 21B.
135.8 65. 264.
138.8 6s. 223.
131.2 55. 21EI.
132.3 49. 276.

0.8 0. -0.
0.0 0. -0.
8.E 8. -B.

Ei. o
0.0
8.8
0.0
0.0
8.0
0.8
8.0
O.a
0.0
8.0
0.0
8.0
e.e

0.0
$.I.9
L.EI
63.8
0.8
@.@
0.8
8.0
0.8
B.@
0.0
0.0
8.E
8.8

Li. -0.
0. -a.
El. -B.
0. -0.
!1. -!3.
rJ. -0.
E. -0.
B. -0.
B. -El.
a. -(3.

-0.
:: -0.
t3. -B.
El. -u.

8.
0.
0.
0.
0.
0.
0.
0.
B.
B.
0.
0.
B.
B.

0824122
E182418Z
0825002
8825E6Z

26.1 131.2 100
26.7 13E.6 95

17. -5. 31.2 129.4
le. -5. 32. E 129.6

B. -5. 31.5 129.7
12. -10. 31.4 129.8

65. 157. -28.
65. 151. -15.
60. 91. -15.
55. 106. -10.

8B25 122
0B25 182
EB26BBZ
13826B6Z
EIE26 122
8B2618Z
EIB2788Z
B82706Z
0827122

27.4 130.5 98
28.1 13E.6 98
28.8 130.6 85
29.7 130.8 8L3
30.7 131.2 75

138.5 B8.
13B.6 75.
131.1 70.

8. -5. 33.2 13B.4 50. S8. -IB.
12. -5. 35.1 13B.2 45. 95. 0.
5. -5. 36.3 131.0 45. 139. 5.
6. 0. 0.0 0.0 0. -0. 0.
54. 8. 8.8 0.8 e. -e. 0.

B.e Li. Ei E. -B. e.
8,0 0.0 B. -B. 0.
0.0 fi. E e. -o. 0.
B.@ 8.0 E. -0. 8.
0.F3 8.8 0. -B. B.
Ei.e 8.8 8. -8. 8.
e.e 8.8 e. -0. B.

31.9 131.8 65
33.6 132.1 60

131.E 65.
132.8 6E.
132.0 50.
131.e 48.

35.7 132.0 45
38.5 131.9 48

36. 5. E.EI B.B
13. e. B.B B.e

e, -E. 0.
El. -E. a.

IJLL FORECflSTS
LRNG 24-HR 48-HR 72-HR

14. 76. 171. 263.
B. 42. El. 153.

TYPHOONS LHILE OWER 35 KTS
LRNG 24-HR 4B-HR 72-HR

12. 76. 171. 263.
8. 42. 81. 153.

flit FORECfrST POSIT ERROR
WG RIGHT I)NGLE ERROR
WG ! NTENS ITY tWGNITUDE ERROR
FM2 lNTEHSITY BIFiS
NUFBER OF FORECf3STS

5. 13. 23. 28.
-3.
36 i:. ;:. 2:.

5. 13. 23. 28.
-3.
33 i:. ;:. 2;.

D lSTFINCE T7VWELED 8Y TROP lCI?L CYCLONE IS 2648. Ntl

WfERflGE SPEED OF TROP ICllL CYCLONE IS 11. KNOTS
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lYPNOON ELLIS
FIX POS I “fIONS FOR CYCLONE NO. 14

S#TELL ITS F I~S

F 1X
NO.

TIE
(z)

FIX
POSITION RCCRY

PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 2
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 2
PCN 4
PCN 3
PCN 4
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 2

DVURf4K COPE COPTENT6 SITE

1 S7B484
171688
171649
172 00

hI m 00
180300

9. IN 154. s3E
7.7N 152.8E
7.5N 152.7E
7.IN 151.7E
7.5N 151.6E
8.8N 158.9E
8.lN 15E.2E
LI. lN 149.5E
8.6N 148.4s
8.3N 140. IE
8.2N 148.lE
E.2N 148.8E
8.2N 147.6E
9.4N 145.4E
9.4N 144.9E
9.5N 144.4E
9.5N 144.3E

lEI. ON 144.2E
lB.5N 144.lE
IB.6N 143. lE
lB.6N 142.7E
11.6N 142.2E
11.5N 142.4S
11 .9N 141.7E
12.2N 141. IE
12.3N 140.9E
12.5N 148.7E
12.SN 148.2E
13.3N 139.8E
13.3N 139.2E
13.7N 139.3E
13.9N 139. EE
13.9N 138.7E
14.8N 13E.5E
14.4N 13R.6E
15. EN 138. IE
15.2N 137.9E
15.6N 137.6E

T1. Evl. B PGTw
PGTW2

3
4

PGTW
PGTIJ

5
6

BFISED ON EXTRI?P
T1.5/l.5 /DO.5/23HRS BI)SEO ON EXTRRP

ULCC FIX

PGTIJ
PGTLJ
PGTIJ
PGTIJ
PGTw

7
8
9

;:
12
13

180608
188988
1812E8
181688
181637
181888
18218e

PGTIJ
PGTIJ
PGTLI
PGTw
PGTW14

15
196808
198300 T2. O/Z. B /DO.5~4NRS PGTIJ

PmLJ
PGTIJ
PGTW
PGTIJ

16
17
18
19
20
21
22

19e522
190608
190900
191200
1916EE PG ill

PGTIJ
PGTW
PGTIJ
PGTLI
PGTLI
PGTW
PGN
PGTW

191880
192100

23
24
25
26
27
2B
29

280000
280300
200510
200608
200908
201200
201680

T3.5~.5 /D1.5/24HRS

PGTw
PGN
PGTIJ
PmJ
PGTLI

3El 281888
31 202100

218000
210388
218458
218600
210900

T4.5/4.5 ml .B/24HRS
PGN
PGllJ
PGTLI
PGTw
PGN
PGTIJ
PGTw

37
38
39
48
41
42
43
44
4s
46
47
48
49
50
51
52
53

211288
211600

EYE D Ifl 2ENti

211743
212180
220000
2203EtI
220445

15.8N 137.3E
15.8N 137.EIE
16. FIN 136.6E
16.6N 136.4s
16.5N 136.2E

PGTW
PGTWT5.5/5.5 ~1.6i24HRS
PGTIJ
PGTIJ
PGTW
PGllJ
PGTLI

220900
221200
221600
221730
2221 Be

17.2N 136.8E
17.5N 135.8E
18.EN 135.6E
18.3N 135.4E
18.8N 135.2E
19.2N 135. EE
19.7N 134.7E
28.3N 134.5E
28.8N 134.42
21.3N 134. lE
21.8N 133.6E
2z.3N 133.3E

EYE DIfl 30NM
EYE DIR 48Nf’1
EY2 D IFI 35NII

T6.5/6.5 /D1. E/2’lHRS
PGTW
PGTsJ
PGTIJ
PGTw
PGTw

238880
238388
236615
238908
231208
231688
231888

PGTIJ
PGTIJ54

55 PGTIJ
PGTW
F?PIK

56 2319W3 22.2N 133.4S
57 2319BEI 22.2N 133.5E
58 232108 22.6N 133. EE PGTLI

PGTLI59 248000 23. BN 132.8E PCN 2 T6. WS.5 /lJB.5/24HRS

182



60 24E30B
24E6B3
24a9B0
241200
241600
241880
241848
250080
25030a
25a55 I
2509a8
251208
25160E
251836
252188
260000
26030a
260539
26B9Ba
261200
261600
261824
2621BB
270080
27030a
27a600
270900
271280

23.2N 132.6E
23.7N 132.5E
24.2N 132.2E
24.6N 132.2E
25.2N 131.9E
25.5N 131.9E
25.3N 132.BE
26.2N 131,1E
26.6N 131. OE
26.9N 13a.9E
27.5N 130.7E
27.6N 13g.4E
27.9N 13B.6E
2B. IN 1313.7E
2B.5N 1313.8E
2B.8N 13B.5E
29.3N 13E.6E
29.9N 131. lE
3B.3N 13a.9E
3@.7N 131.2E
31.5N 131.5E
31. SN 131.5E
32.5N 132.3E
33.8N 131.9E
34.9N 132. EE
36.5N 132.4E
27.9N 132.4S
38.4N 131.8E

PCN 2
PCN 1

PGTLJ
PG7 W
PGTIJ
PmlJ
PGTW

61
62 PCN 2

PCN 263
64

::
67
68
69

PCN 2
PCN 2
PCN 1
PCN 2
PCN 4

PGTLJ
RPm

T5,fv5.5 -111. &’24HRS EYE DIFI lBNM
ULCC FIX

PGTJJ
PGTW
PGTLJPCN 1

PCN 470
71

PGTw
PGTJJPCN 4

PCN 4
PCN 3
PCN 4
PCN 4
PCN 4
PCN 3

72
73
74

PG RJ
PGTW
PGTW
PGTW
PGTw
PGTW
PGTLJ

75
76

T4. 0/4.5 /111. EvZ4HRS

77
70
79
Be
01
ez
83
84
85

PCN 2
PCN 4
PCN 4
PCN 3
PCN 6
PCN 6
PCN 6

pGTW
PGTJJ
PGTJJ
PGTw
PGTJJT3.0/3.5 AI1. W24NRS
PGTIJ

PGTwPCN 6
PCN 6
PCN 6

* S6
87

PGTJJ
PG rw

91 RCRRFT FIXES

FIX
NO.

TltE
(z)

FIx
POS1TION

7W’EI 08S MX-SFC-LND mX-FLT-LVL-LND fiCCRY
HGT ffiLP WL/BRG~NG D IR/VEL/8RG/l?NG N9Vfil

EYS EYE ORIEtl- EYE TEPP (C)
SHRPE D IIWVTIJTION OUT/ fN/ DP/SST

mN
NO.

1
2
3

188482
191100
191052
192124
2a0600

E.3N 150.6E
l@.2N 144.4S

15EEFT
7E0rB
780m
78em
70Brm
788m
7e0ta

I 8a3 28 150 6a 15 15
3855 lee2 a98 53 05E 6e 1B B
2970 a3sl 49 398 48 la 5
2965 9s7 65 B5B 3EI 138 74 85a a 8 3
2935 55 860 14 128 63 030 49 6 4
2925 981 38’248 28 668 66 158 3B 6 5
21376 la 1?

+23 +23
+11 +18 +16

I
3

11.lN 142.8E
I 1.2N 142.4S
12.2N 141.2E
12.2N 14E, BE
13.3N 139.4S
13.3N 139.3E
14.5N 13E.2E
14.6N 138. BE
15. BN 137. IE
15. BN 136.9E

4
44

5
+18 +14

+14 +15 +10

+12 +15

CIRCULFJR 3B +14 +17 +IB

5
5
6

6
7

200858
201958

8
9

10
11
12
13
14
15
16
17

202053
210722
210903
211801
212056

7B0Ja
7EJBl13
7mm
70em
7fmm

2847
2794
2757
2689
2659
2491
2445

971
965

55 EJ8B
68 080
50 330

74
36
90

168
060
27a
170
330
208
27a
150
310
218
268

56 a7B
B4 328
67 170
91 108

60
43
60
30

6
781

82
10 88
18 8
73

7
n

950

926

IBB 090
75 368

9EI 250
1B5 120
97 1s0

101 B2B
112 218
112 13B
I a5 2613

CIRCULflR
ELLIPTICAL :30

38
30

098
+12 +16
+12 +22 + s
+13 +21 + 7
+10 +25 + 5
+17 +24 + 8

+22 +15

ii
10
10
11
11
12
12
14

220686
22a859
222153
230112
23a612
230845
248708
240835
242211
25B848

16.7N 136.2E
17. BN 136. OE
lE.8N 135.2E
19.5N 134. EE
2B.3N 134.3E

70em
700r8 20

22
28
38
15

65
32

CIRCUL(JR
CIRCULFIR7eam3

7eerE
788m
7a0m
7e0m

2331
2366
23E 1
29a I
2536
2538
263 I

75 300
115 31e
188 270
lza 218

s
15
15
20

31
52
55
55
55

C1RCUL12R 30
928

18
19
28

2EY.8N 134.3E
23.8N 132.2E
24.8N 132.2E
25. SN 131.lE
27. lN 13E.5E
28.7N 130.6E
39.8N 13B. eE

CIRCULRR +15 +21 +1330

48
218
290
24a
22a
128
180

81 130
85 220
84 148
78 13%
78 848
66 698

30
25
71

lm
90

100

7eEtrm
7eerm
7eem
7a0m
78em

937

946

CIRCULfiR +14 +15 +15
+17 +28 +15
+15 +15
+17 +18 +15
+17 +18

14
15
16
17
10

21
22
23
24

65 250
65 130

10
128

15
8 15
25
83

2615
2698
2688

CIRCULPR
C IRCULRR

38
38252151

260833 5a 090 160
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RFIDI?R
POSITION

SITE
LMI No.

FIX
NO.

T1rE FIx
(z) POSITION R13DIIR

EYE EYE
SHfiPE D lfWl

Rf)DOD-CODE
ASLMR TDDFFRCCRY

FRIR

GOOD

GOOD

POOR

F91R

FRIR

CO~NT5

242300
250000
250100
250100
250288
25E2EE
25E3EE
25R30Ei
25 E48EI
2504D0
2505E0
250500
250600
258600
250780
250700
2510L30
251800
25 129a
251200
251300
251380
251480
25148E
Zslssla
251500
251600
251600
2517@0
251800
251900
260000
260000
261108
261188
261300
261300
261355
261400
261408
261500
261500
261555
261600
261688
261655
261700
261700
261755
261800
261800
261800
261800
261855
261988
2619E0
261980
261988
261955
270600
270780
270880
278980
271080

26. lN 131. lE
26.2N 131.EE
26.3N 131.lE
26.3N 131.1 E
26.4N 131.lE
26.4N 131. IE
26.5N 131. OE
26.5N 138.9E
26.7N 131. BE
26.7N 13B.9E
26.9N 131. EIE
26.9N 138.8E
27. BN 13B.8E
26.9N 13B.8E
Z7.lN 138.7E
27.3N 13B. SE
27.2N 138.4S
27.2N 13@.5E
27.2N 13B.5E

L9ND
LRND
L41ND
LFIND
LRND
LfiND
LRND
LRND
LRND
LI?ND
LRND
LRNO
LIIND
LRND
L13ND
LllND
LAND
LllND
L13ND
LRND
LFIND
L$lND
LRND
LRND
LRND
LFIND
LRND
LFIND
LFIND
L9ND
LRND
LflND
LflND
LRND
LRND
LRND
LRND
LRND
LRND
LRND
LRND
L61ND
LRtiD
LRND
LRND
LRND
LllND
LFIND
LOND
LRND
LRND
LfIND
LRND
LRND
LI?ND
L9ND
LRND
LI?ND
L9ND
LflND
LIIND
LRND
LRND
Lt?ND

35/84 5////
35z= 5320I3
249/4 433E19

26. lN 127.7E
26. lN 127.7E
2B.4N 129.5E
26. IN 127.7E
2B.4N 129.5E
26. lN 127.7E
2B.4t{ 129.5E
26. IN 127.7E

47937
47937
47989
47937
47909
4?937
47909
47937

2
3
4
5

25//S 5!3288
249/4 53311

6
7

65/45 736E6
22914 534EB
2@913 73486
24914 53611
55914 73587

8
9 ZB.4N 129.5E 47989

26. IN 127.7E 47937
24914 53613
65//7 73311
22973 53113
2B972 73509
22913 53EEB

28.4b 129.5E
26. lN 127.7E
28.4N 129.5E
26. IN 127.7E
28.4N 129.5E

47909
47937
47989
47937
47909
47937
47909
47937
47909
47937

15
16
17
18
19

28913 73411
22913 53185
21913 72W13
22913 5BBEIB
2///3 726@3

26. lN 127.7E
28.4N 129.5E
26. lN 127.7E
28.4N 129.5E
26. lN 127.7E20

21
27.2N 130.4E
27.3N 13E.4E
27.3N 138.5E
27.4N 13@.5E
27.4N 13R.5E
27.5N t38.6E
27.5N 130.6E
27.7N 130.6E
27.8N 138.6E
27.9N 130.6E
28. lN 13E.5E
28.2N 130.5E
28.9N 138.6E
28.9N 13@.6E
30.4N 131.lE
30.4N 131.lE

22913 53W3
35913 5@5B7

28.4N 129.5E
26. lN 127.7E
2EI.4N 129.5E
26. lN 127.7E
28.4N 129.5E

47909
47937
47909
47~37

47989
47937
47909
47937
47989
47989
47909
47869
47909
47886
47B69
47S06
47869
47854
47869
47B86
47B69
47BB6
47054
47006
47069
47054
47869
47006
47B54
47792
47806

2Z
23 22913 5B5L38

35//3 53488
22913 5Ei58B
35//3 7Ei386
2Z913 53613

24
25
26
27
26

26. lN
28.4N
26. IN
2e.4N
26. IN
26. lN
30. 6N

127.7E
129.5E

5///3 53619
22913 53613

127.7E
129.5E
127.7E
127.7E
131. OE

29
30 22913 53313

22E13 53411
54912 5358e
229 1/ 53zEe
20542 6f1411

31
32
33 26. lN

33.4N
127.7E
138.3E
131. EE
130.3E

34
35 le472 58416

28512 66111
11432 5E2EfEI

12612 50116
28512 6@312
10512 50216
28772 6B 125

le573 63616
11512 59116

le422 53611
18573 63616

255~ 5////
IE1423 69213
54542 58216
2//// /////

2144368316
16312 5B316
5//// 58214
25512 58111

30. 6N
33.4+4
30. 6N
32. lN
30.6N

36
37
30
39
48

3B.7N 131.2E
3EI.7N 131.3E
3B.9N 131.3E
31.8N 131.3E
3B.9N 131.3E

131. OE
131.5E
131.8[

30

33.4N 130.3E
3B.6N 131.8E
33.4N 13B.3E
32. IN 131.5E
33.4N 138.3E
3B.6N 131.9E
32.lN 131.5E
3EI.6N 131. EE
33.4N 138.3E
3Z. IN 131.5E
34.3N 132.6E
33.4N 13E.3E
3B.6N 131. OE
33.3N 134.2E
32. IN 131 .5E
33.4N 13B.3E
38.6N 131. BE
33.3N 134.2E
34.3N 132.6E
32.lN 131.5E
35.5N 133. lE
35.5N 133. lE
35.5N 133. IE
35.5N 133. IE
35.5N 133. IE

41
42
43
44
45
46
47
48
49
50
5i

::
54
55
56
57

31.2N 131.4S
31.2N 131.3E
31.3N 131.3E
31.4N 131.3E
31.5N 131.4S
31.6N 131.3E
31.6N 131.4S

30

28

5

t’Wt 3525

MT/G 3628

H3VG e3im
31.7N 131.3E
31.8N 131.5E
31.9N 131.5E
31.9N 131.5E
31.8N 131.6E
31.9N 131.4S
32.8N 131.7E
32.lN 131.7E
32. lN 131.8E
32.lN 131.5E

47869
47069
47854
4780.5
47869
47899
47792
4785.,
47791
4779 I
4?791
47791
47791

e P13W 0325

58
59

32.lN 131.6E
32.3N 131. BE
35.7N 132.8E
36.2N 131.8E

rum 8135
60
61
62
63
64

55/A? 53627
65//3 53438
65//2 S3622
65/A? 53632
65//3 S3639

36.5N 131. EE
37. lN 131.BE
37.5N 131.8E

SYNOPTIC FIXES

FIX
NO.

TItE
(2)

FIX
POSITION

lNTENS flY NEQREST
EST II’WE DRTR (Nfl) commT’s

1 26 iE80
2 262188
3 270380

3i. eN 131.6E
32.4N 132. BE
34.2N 132.BE

860 029 m 47835
068 048 IAtm 47815
020 050 m 47755

NOTICE - TNE f?3TER fSKS (*) INDICWE FI)4ES UNREPRESENTATIVE RND NOT USED FOR BEST TRRCK PURPOSES.
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BEST TRFICK WARNING 24 HOUR FOREC12ST 48 HOL!& FBRECllST
ERRORS

POSIT UIND DST LJIND
0.0 0.0 e. -0. 0.
E.E B.a 9. -E. 8.
0.0 0.0 e. -e. 0.
B.B E1.e 8. -e. e.
13.3 114.2 35. 272. -~.
13.6 111.S 35- 408. -45.
13.B 112.1 45. 396. -40.

72 HOUR FOREC9ST
ERRORSERRORS mmmc

K1/Sl(ImR Pos IT LUND POSIT lJrND
082000Z 11.3 124.8 20 0.8 B.B B.

DST WIND
e.
0.
0.

. . .. ..-
POSIT WIND DST LIIND Po:

8.B
0.0

;IT
0.8
0.8
0.8
0.8

111.6
lee.2
lees
109.5
118.3

LIIND
E.
a.
a.
e.

DST wIND
-0. -
-B .
-a.
-0.

45B .
669.
649.
604.
621.
505.
560.
566.
672.
646.
666.
692.
686.
786.

-El .
-0.
-B .
-0.

::

2:
61.
13.

L1. u U.o

0.0 B.0
8.0 0.0
B.8 0.0

12.5 117.4

cl. -a. 0.

0. -a. 0.
0. -a. a.
El. -a. G.

38. 132, -15.
3B. 223. -25.
40. 215. -25.
48. 194. -38.
4a. 141. -35.
45. 37. -35.
70. 69. -15.
75. 113. -la.
75. 181. -lB.
75. 164. -15.

u.
0.
B.
e.

-50.
-60.
-50.
-4a .
-30.
-5.

:::
10.
20.
25.
30.
85.
9B .
55.
50.
40.

a.
a.

@828B6Z 11.7 123. B 25 0.,0 8.E
8S2B12Z 11.9 122. B 25 B.@ 6.8
B82B18Z 12.1 121.9 3!3 0.a 0.B
Li821EBz 12.1 121. B 30 12.2 12E.2
B821B6Z 12.2 12B.3 35 12. e 119.2
a82112Z 12.3 119.7 35 12.7 llFJ.9
0S2118Z 12.8 119.3 40 12.6 lIB.4

0.
B.
B.

25.
25.
38.
3a.
30.
35.
55.
60.
70.
70.
80.
88.
80.
ea.
80.
60.
se.
m.
58.
55.
55.
55.
4a.
35.
35.
35.

a.
B.

3::
60.
60.
65.
65.
65.
65.
45.
45.
40.
40.
4a.
35.
30.
3B .
25.
25.
25.
25.
25.
25.
25.
25.
20.

0.

B.B
8.00.

-5. 15.0
15.8
15.4

35.
3a.
35.
35.
35.

-10.
-5.

-m.
-15.
-20.
-10.
-la.

-5.
-10.

-5.
-5.
-5.

-la.
-5.

12.2 115.7
13.1 115.7
12. B 115.8
12.5 116.4
12. B 118.1

13.3
12.6
13.3
13.3
13.3
14.2
14.9
13.9
14.2
16.1
18.2
ls. ?
19.9
20.7

]2.a
13.5
15.3
14.8
14.6

4S. 363. -4B.
se- 342. -35.
55. 255. -35.
75. 3a3. -m.
75. 340. e.
7e. 44a. 5.
78. 378. 15.
78. 420. 271.
7E. 428. 26.

1S0. 272. 55.
IB5. 3St. 65.
es. 329. 45.
ea. 3841. 45.
75. 463. 45.

14.3
13.2e822a8z 12. E

B822E6Z 12.2
EE12212Z 12.4
E8221EZ 12.5
E1823BBZ 12.6
E823B6Z 12.6
0823122 12. B
0823182 12.9
8824BBZ 13.4
0824B6Z 14.1
0824122 15. B
88241BZ 15.9
B825E8Z 17.2
WJ25B6Z 18.2
0825122 19. B
8825182 19.4

19.6 45 12.3 11S.6
19.5 S5 12.3 119.3 14.0

14.1
13.9
15.1
15.9
15.0
15.5

112.2
111.6
112.2
!89.8
111.a
112.2
112.5
114.9
111.6
114.2
112.3

50.
75.
7a.
55.
60.

R:
115.
115.
a5.
88.

19.3 65 12.4 119.2
19.1 7E 12.6 119.8
18.8 75 12.7 11S.7
18.7 m 12.8 118.4
18.7 85 12.8 118.8
19.0 85 Iz.a lm.8
19.3 85 13.3 119.5
19.6 90 14.1 119.6
19.7 85 14.8 119.8
19.8 75 15.9 119.8
?a.2 65 17.1 12EI.2
19.8 55 18.2 129.2
19.9 50 la.e 119.7
?0.2 58 19.5 128.9

6.
8,

13.2 117.6
13.2 117.1
13.3 116.2
13.8 116.8
13.2 117.2
13.3 117.4
14.9 119.8
16.8 117.8
i7.e 119. e

8.
21.

6.
13.
13.

1::
0.

2::
17.
13.

13. !
14.2

75. 181. -lB.
75. 289. B.
98. 140. 25.
95. 142. 40.
BE. 131. 30.

14.9
15.1
17.6
14.8
16.7
16.2
15.9

16.5
10.6
19.9
20.4
20.6
22.5

2:::
27.2
27.6
29.8
3a.7

682.
856.5.

15.
18.8 118.9
28.2 119.1
28.5 118.5
21.6 118.8
22. I 12e. a
22.5 123,1
22.5 124.4
23.8 126.8
24. B 126.4
24.8 127.2

e.a t3. a
8.0 B.B

8B. 82. 38.
75. 84. 30. 111.5

113.7
0.0

75. 999.
58. 936.

d. -a.
25.

0.
5.

7E. 15B. 3a.
60. 219. 20.
68. 166. 25.

21.8 116.3 SE. 485. 35.
23.2 116.8 4B. 553. 18.
24.5 120.2 48- 465. IEt.
24.4 126.3 65. 168. 30.
24.8 126.9 76. 286. 2B.
26.2 12S.1 4S. 228. -25.
26.9 12B.5 ~. 245. -38.

121..7
[2s.0
12s.2
129.9
i3a.2
0.0
E.B
0.0
e.a
e.a

142.5
e.e
0.8

139.1
139.2
138.2

e.e

25. 5@5. -45.
78. 249. 0.
?5. 254. 5.
58. 352. -2EI .
sa. 415. -m.

a. -a. a.
a. -0. 0.

0S26EtBZ 19.7 128.5 45 19. S 120.4
8826062 26.4 121.3 4Ei 28.6 121.3
21E2612Z 21.2 121.9 48 21.1 122.1
8E1261BZ 21.5 122.9 35 21.7 123.8
a82780z 21.8 124.8 3a 21 .a 124. a
Ei827B6Z 22.4 125. B 25 22.2 125.8
882712Z 22.8 126. B 38 8.8 B.8
0827182 23.0 127.4 3B B.E a.e
t3828aaz 23.5 129.2 35 a.a e.a
Ef82Ba6Z 24.1 138.6 5B 24.2 138. B
0828122 24.2 131.5 65 24.7 131.7
8828182 24.2 131.9 70 24.6 132.2

a. la.
12. Is.

68. 65. 3EI.
6a. 34. 35.

13.
13.
El.

%:
-a.
-0.

a.
a.
5.

10.
0.

3B. 60. 9.
3a. BI. e.
3a. 114. -5.

0. -0. e.
a. -a. a.

27.1 129.2 25. 237. -45.
0.a a.a 6. -a. -
a.a a.a 6. -B.

8.0
a.e
a.a
0.0

3::
0.0

❑ ✎

a.
0.
a.
5.
5.

15.

E:
20.
2a.

a.
a.
e.
e.

a.
0.
0.

5a.
El.

3::
35.
3a.

a.
a.
0.
a.
0.
a.
a.
a.
a.
a.
a.
a.
a.
a.

-a.
-0.
-a.

007.
-a.

0.
0.
a.

2a.
0.
a.

10.
15.
10.

;:
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
0.
a.
a.

B.
0.

a.a 0.a
e.a a.a

26.9 135.7
20.3 135.8
27.6 135.4
25.2 134.4
25.6 134.9

a. -0. a.
a. -a. 0.

58. 229. -2a.
78. 283. 6.
65. 2430. 5.
60. 167. l@.
60. 218. 15.
6a. 106. 2a.
55. 128. 15.

a.a a.a
a.a” o.a

0. -a.
a. -a.
se. sm.
=. 893.
55. 719.
5a. 3B9.
58. 425.
58. 273.
45. 316.
2S. 366.
a. -0.
e. -0.
B. -a.
a. -a.
a. -a.
a. -a.
0. -a.
e. -a.
B. -Si.
a. -a.
a. -a.
B. -a.
e. -0.
B. -a.
a. -a.
a. -a.
0. -8.

12. -15.
32. -5.
29. -10.

6. -5.
22. -5.

3B.2 139.6
36.6 138.8
33. B 137.9
27.7 136.5
28.2 136.8

0.0
33.3
33.e
29.7

a.e

-a.
796.a82900z

aa2986z
a829122
ae29 MZ
8838BBZ

24.3 132.3 70 24.2 132.3
24.5 132.4 7B 24.5 132. e
24.3 132.2 70 24.2 132.2
24.8 132.1 60 24.2 132.2
23.6 131.9 58 23.8 131.9
23.3 131.S 45 23.3 131.8
23. B 131.8 40 22.9 131.a

056.
696.

-a.
-a.
-a.
-a.
-a.
-a.
-a.
-a.
-a.
-a.
-a.
-a.
-a.
-a.
-a.
-0.
-e.
-0.
-a.

6.
13.
12.
e.
6.

13.
8.

Il.
8.

7;:
13.
2a.
23.

6.
2E .
13.
8.
6.

-a.

-5.

-::
0.
a.
0.
5.
5.
a.
5.
B.
5.
5.
a.
a.
a.

-5.
-5.
-5.

a.

24.3 133. I

24.6 133.3
23.4 133.1
22.6 132.3
22.2 133.4
22.8 134. I
22.1 132.3

25.6 135.2
25. B 135.4
24.3 136.1

Ei.a a.e
B.e e.a
a.a a.e
a.o a.e

a.a
0.0
0.0
a.e
0.0
o.B
a.a
a.a
a.a
0.0
a.a
a.e
a.a
a.a
a.a
e.a
a.o
0.8

e.a
a.e
e.e
e.a
8.0
0.0
0.0
e.a
0.8
e.e
e.a
e.e
e.e
a.e
e.e
e.e
e.a
e.e

ea3006z
aa30 I 22
m3alez
ae31a0z
ae3106z
BB3112Z
ae3118z
e9e]eez
e9e I 062
a9e I I 22
e9a I Iez
a902e0z
e9e2e6z

23. e 132. e 40 22a 132.1
22.8 131.8 35 22.7 131.9
22.9 131.6 38 22.9 131.8
23.S! 131.1 38 22.9 131.2
23.8 138.5 25 23.1 138.4
23.8 129.6 25 22.9 128.3
22.9 128.7 28 23.1 128.8
22.8 127.8 28 23.8 128.1
23.8 126.8 25 22.9 127.2

a.
22.6 131.5
22.7 138. !

0.a a.o
23.4 124.4

2::: 12:::
e.a e.e
a.a e.a
e.0 e.e
e.a e.e
e.a a.e
a.a e.e
a.a a.e

25. 156. 5.
28. 127. B.

a.
2:: ;:: -5.

a. -e. a.
25. 96. -5.

e. -a. e.
e. -e. 0.
e. -e. a.
e. -e. a.
e. -a. a.
e. -e. a.
a. -a. a.

a.a a.e
a.a a.a
a.a a.a
a.a e.e

a.
a.
a.
a.
a.
a.
a.
a.
a.
a.

::
a.

a.e e.e
a.n e.e
a.a e.e
a.a e.e
e.0 a.a
o.e e.a
e.e e.e
e.e e.e
a.a e.a

23.0 125.7 25 23. B 125.8
22.8 124.6 25 23.8 124.3

8982122 22.5 123.4 38 22.4 123.2
a902tez 22.1 122.2 3e 22.2 122.3
Ei98388Z 21.6 121.1 25 21.6 121.2
a9e3e6z 2a.9 ]]9. e ze e.0 a.e

a.
a.
e.
e.
0.

lYPHOONS LflILE OWR 35 KTS
IARNG 24-HR 4B-HR 72-HR

17. 15a. 376. W4.

RLL FORECnS13
IJ?HG 24-HR 48-HR 72-HR

llVG FORECFIST POS 1T ERROR le. MS. 3a4. 639.
$WG RIGHT 9NGLE ERROR e. e9. 273. 445.
A% INTENSITY mGN ITuDE ERROR 6. 15. 26. 38.
$lVG INTENSI’IY B1t7S -2.
NUmER OF FOREC13STS 5a 4;. 3?. 2;.

DIST9NCE TRWELED BY TROP1C63L CYCLONE IS 2454. Htl

WERRGE SPEED OF TROP IChL C’rTLONE IS 7. KNOTS

9. la9. 29e. 422.
7. 19. 28. 26.
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TYPHOON FtWE
FIX POSITIONS FOR CYCLONE NO. 15

SWELL ITS F lXES

FIx Tlm FIX
NO. (z) POSITION 17CCRY DWIR(IK CODE CONJ’ENT$ SITE

* 1 2wim@
* 2 2W33EF3

3 200600
4 2E8652
5 288652
6 2Ee90@
7 2012BE
8 201688

* 9 201s88
* 18 201937

11 282108
12 218888

* 13 218386
14 21E68E

* 15 218648
16 21B9BE

* 17 211288

11.2N 122.7E
11.3N 122.3E
11.6N 123.4S
11.6N 123.7E
11.6N 123. BE
11.7N 123. BE
li.9N 122.7E
12.2N 121.8E
12.5N 12B.7E
11. BN 119.5E
12.5N 12B.6E
12.lN 12B.4E
12.8N 119.6E
12.3N 119.9E
12. EN 119.4E
12.7N 119.7E
12.7N llEI.6E
12.4N lle.6E
12.4N llE.5E
11.8N 119.46
12. IN 119.lE
12. IN 119.4E
12.2N 119.6E
12.2N 119.6E
12. lN 119.5E
12.4N 119.5E
12.6N 119.4S
12.6N 119.2E
12.7N 119. OE

PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCH 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 3
PCN 3
PCN 4
PCN 2
PCN 2
PCN 2
PCN 3
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 1

T1.8/l.9
PGTIJ
PGTJINIT OBS

INIT OBS
INIT OBS

PGTw
RFtl(T1.5/l.5

T1.B/l.8 RODN
PGTLJ
Pmb!
PGTW
PGTIJ
RPI’K
PGTLI
PGTLI

T2 .02.0 /D 1. 8/24HRS

T2. w2. E /DO.5/21NRS

FGTLJ
PGTIJ
RPtlK
FGTIJ
PGTIJ
PGTw
“PGTW

ULCC FIX
ULCC FIX1S 211680

19 211BBB
20 211925 RODN

PGTw
PGTw
PGTW
PGTW
RFtU
PGTW

BRKS CONTINUITY

T3. SV3.8 /D1. W+4NRS

T3 . 8/3 . B+iZI 1. 8K24NRS

EYE OPEN N
EYE D II? 2BNM

21 212100
22 220008
23 22D39B
24 220627
25 22062?
26 22a9EIB
27 2212BEI
2EI 221680
29 221BB0
38 221912
31 2221BB
32 23BBt?B
33 23B3BB

PGTw
PGTW
PGTW
RPm12.8N 119.lE

12.7N llS.9E EYE OPEN N
T4. E/4. B AI1. W21HRS

PGTw
PGTw
PGTW
PGTW
RPi’U

12.7N lls.9E
12.8N 118.6E
12.7N IIB.7E
12.5N 118.6E
12.4N IIS.7E

34 230615
35 .230615
36 23B615

T4.5/4.5 /D1.5L24HRS
T4.5/4.5+nl.5n4HRs EYE D IFI 2BNM RODN

PGTIJ37 23B98B 12.7N 118.6E PCN 2
3B 2312BB 12.8N IIS. SE PCN 2
39 231680 12.9N 118.9E PCN 2
43 231751 13. eN 118.8E PCN 2
41 2318BB 13. BN IIE.9E PCN 2

PGTw
PGTW
RPM(
PGTIJ
PGTW42 231900 13.8N 119. lE PCN 1

43 2321EIB 13. IN 119.lE PCN 2
44 24800B 13.3N 119.3E PCN 2 T4. B/4. o /SE. W24NRS
45 24B3BB 13. iN 119.6E PCN 2
4S 24B683 14. IN 119.6E PCN 1 T5. B/5.8 /DB.5/24HRS
47 24B6133 14.2N 119.5E Pet{ 1
43 248988 14.6N 119.7E PCN 2

PGTW
PGTIJ
PGTW
RPm
PGTLJ
PGTLI
PGTW
PGnJ
PGTw

EYE OPEN W49 2412aEI 15.2N 119.7E PCN 2
5EI 24168B 15.9N 119.6E PCN 2
51 241B8a 16.3N 119.4S PCN 6
52 241843 16.8N 119.6E PCN 3
53 242100 16.9N 119.45 PCN 6
54 250E@8 17. IN 128.lE PCN 6 T3.5/4. O m.5n4HRS
55 25E13ELI 17.6N 128. iE PCN 6

RPIU
PGTLJ
PGTW
PGTW
RPFK56 25Si551 17.8N 119. YE PCN 3 T3 . 5/4. 5+AJI . 5.cZMHRS

57 258551 18.2N 119.7E PCN 3
5B 250988 t8.6N 119.6E PCN 6
59 251288 19. EN 119.5E PCN 6
60 251698 19.2N 119.8E PCN 6

PGTIJ
PGTIJ
PGTIJ
PGTIJ
RPI%61

62
63
64
65
66
67
68
69
70
71
72
73
74

251836
251836

19.5N 12E. L3E
19.5N 119.9E

PCN
PCN
PCN
PCN

3
5
6
4 _cd.5/3. B 41. &’MNRS
4
3 T3. E=.5 AJ8.5AMHRS
3
6
6
6
3
6
6
6 T2.5L?.5 /60. w24HRS

PGTIJ
PGTW252198

260000
260300
260539
260539
268900
261200

19.4N 128.lE
19.7N 128.6E
20. EN 128. EE
2E.2N 121.45
2E.4N 121.4E
20.7N 121.5E
21.lN 121.6E

PGTW
PGTw
RPIK
PGTU
PGTu

PCN
PCN
PCN
PCN
PCN

811SED ON EXlT(!3P

PGTW
PGTIJ261600

261B24
21.3N 122.2E
21.6N 122.7E
21.4N 122.5E
21.5N 123. lE
22.8N 123.8E

PCN
PCN
PCN
PCN
PCN

RPFK
PGTW
PGTLJ
PGTLJ
PGTw

261824
262188
278008

75 278388 22. EN 124.5E PCN G
76 27 B6E(? 22. 8N 125. 7E PCN ‘6
77 271280 23. EN 126.7E PCN 6
78 271BB8 22.8N 127. EE PCN 4
79 271811 22.6N 127.2E PCN 3
B8 272180 23.2N 128.5E PCN 6
81 288888 23.6N 129.5E PCN 4 T2.5n.5+mE. on4HRs

PGTw
PGTw
PG rw
PGTW
PGTIJ
PGTW
PGTIJ

ULCC FIx

82 28030B 24. lN 138.2E PCN 6
83 2Bt3515 24. lN 13B.4E PCN 4
84 23s368B 24 .2N 130. 6E PCN 4

PGTW
pGTIJ
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e5 28E9BE
E6 2B12aEi
B7 2B16B0
m 2!31889
B9 282186
9B 230800
91 298’38E
92 29E5E3
93 29L16E13
94 29@9BF3
95 29160B
96 291748
97 292188
9e 3BBBBB
99 3m3BB

108 3EB451
la] 300608
1E2 3ElB9aB
103 3012BB

24.3N 131. IE
24. lN 131.5E
24.5N 131.7E
24.4N 132. F)E
24.4N 132.2E
24.4N 132. SE
24.6N 132.5E
24.6N 132.5E
24.5N 132.2E
24.6N 132.3E
24.3N 132.3E
24.3N 132.3E
24. EN 132. E4E
23.7N 131.9E
23.5N 131.9E
23.5N 131.8E
23.4N 131. EIE
23.3N 131.7E
23. EN 131. eE

PCN 2
PCN 2
PCN 2
PCN 6
PCN 6
PCN 4
PCN 6 T4.8/4. B-/Dl .5/27HRs
PCN 3
PCN 4
PCN 4

PGTw
Prim
PGTW
PGTW
PGTIJ

PGTIJ
PGTW
PGTIJ
p~TiJ

PGTLI
PGTWPCN 2

PCN 4 B12SED ON ExTR12P
EXP L[.CC

PGN
PGTW
PG”ll
PGTW

PCN 4
PCN 4
PCN 4 T2.5/3. E AJl .5=4HRS
PCN 3
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3

PGTW
PGTLI
PGITJ
PGTIJ
PGTIJ
PGTw
PGTW

HP LLCC
ExP LLCC
EXP LLCC
Em LLCC

1B4 3B16t3El 22.9N 132. BE
185 381736 23.8N 132. BE
106 3B21t3E 23. EN 132.8E PCN 4
187 318088 22.8N 131.13E PCN 4
108 310389 22.9N 131.7E PCN 4 T1. &’2. B .’wl. o/24NRS

PCN 3
PCN 6

PGTIJ
PG ru
Pm-w
PGTW
PGTW

109 31B62E 23. EN 131.6E
118 310900 23.8N 131.5E
111 3112EE 22.9N 131.3E
112 311680 23.1 N 13D.6E
113 311888 23.1 N 130.4S
114 3119b5 23. BN 138.4S
115 312198 22.9N 13E. BE
116 EIIE088 23. BN 129.7E
117 B1B38E 23. BN 129.2E
118 018688 22.9N 128.9E
119 E10988 23.9N 128.6E
128 811288 23.8N 125.9E
121 13112E0 22. BN 127. SE
122 81188B 23. BN 127. lE
123 811835 23.8N 126.5E
124 928880 22.9N 125.8E
125 0283EE 22.8N 125. lE
126 028556 22.5N 124.6E

PCN 4
PCN 6
PCN 4
PCN 3
PCN 4

PG’ITJ
PGTW
ROD$i
PGTw
PGTwPCN 4

PCN 4 T1. B/l.8 AJ1.8/24HRS
PCN 3
PCN 4

PGTW
PGTTJ
PGTw
PGTw
PGTW
Pti ml
PGTW
PGTLI
PG’rlJ
PGTLJ
PGTU
PGl_J
PGTIJ
PGTW
PGTW
PGTW
PGTLJ

PCN 4
PcN 4
PCN 4
PCN 3
PCN 4
PCN 3 T1. @/l. E /sE.w24NRS
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6

Em LLCC
Em LLCC

127 8289EE 22.6N 123.8E
128 8212BB 22.5N 123.42
129 8216BB 22.4N 122. EE
13E B218EI0 22.2N 122.3E
131 B21B41 21.9N 122.2E
132 0221BB 21.5N 121.7E
133 B3F3B9B 21.5N 121. IE BIV3ED ON EXTIWP

BIRCR9FT F 1X5

EYE EYE ORIEN-
SHfiPE DIFMVWITION

EYE TEI’P (c)
LIUT/ IN/ DP/SST

FIX TIME FIX
NO. (z) POSITION

FLT
Lkl.

7tlom OBS
NGT PSLP

ITiX-SFC-LND mX-FLT-LW-LND RCCRY
VEL/8RG/RNG D IR~Li8RG/RNG NFIV/T’ET

t?SN
NO.

1

:
2
3
3
4

:
7
8
9
9

10
11
12
12
14
14
15
16
16
17
17
lB
10
19

1 221B32 12.3N 119.4S
2 2212BEI 12.3N 119.2E
3 222B24 12.6N 119. LIE

7BBtm
7E121m
7e8m
780M8
7e0m
7e0m
788m
?88m
7E8m
7mm
706m
78Etm
7e8m
788m
70Elr’13
788m
7e8m

2965
293S
2841
2041
2746
2745
2746
2739
2743

984 68 17B 18 268
388

50 130 8 i;
65 278 5 BIB
65 150 38 220

030
88 81E 18 IBB
88 850 E

6B 17E 18 3 2
55 2ml 26 3 2
68 E3B 10 4 3
73 138 10 6 3

C IRCULRR 18
CIRCULFIR 15

+12 + 8
+12 +36 + 9
+14 +17 + 7
+11 +15+8
+11 +18 +11
+12 +16 +18

+14 +18

+18 + 9
+15 + 9

+IE +18 + 8

+14 +lE
+16 +17

4 222259 12.7N llB.7E
5 23B758 12.6N 118.7E
6 238953 12.8N 118.6E
7 232832 13. oN 119.3E
8 248786 14.2N 119.7E
9 2443987 14.4N 119.7E

18 258751 18.3N 119.8E
11 2523B3 19.7N 128.5E
12 268716 28.7N 121.4E
13 261EB6 2B.9N 121.8E
14 262237 21 .6N 123.7E
15 2707B1 22.7N 125.2E
16 281935 24.2N 132. EE
17 2B2222 24.2N 132. lE
18 291B42 24.L?N 132. IE
19 291153 24. lN 132. lE
28 292326 23.7N 132. EE
21 388753 23.2N 131 .8E
22 300929 23. lN 131 .8E
23 302828 23. ON 132. EE
24 382148 22. BN 131.8E
25 31B738 23.8N 131.5E
26 318987 23. @N 131.42
27 312143 23. EN 129.8E

971

963

CIRCUL9R 25
ELL1PT1C9L 25 15 869
CIRCULfIR
C1RCUL13R ~

185 278 18 5 2
18 B148853
77 32B 18 18 3
95 018 18 2 1

963

987

997
998

21 ELLIPTICFIL 28 15 348
2990
2992
3035

48 030 e 248 37 170 s i3
70 140 15 24B 47 148 15 15 2
48 898 3E 160 41 B9? 25 lB 5
48 358 25 060 36 028 13 5 5
38 218 3E 22EI 43 B58 30 3 1

3044
3078 ClRCULRR 25

15 278 38 358 19 278 38 28 28
36EI 69 30@ 5 6 52895

2B98
2941
2960

979
982

78 290 5 298 68 249 lE 5 5
030 69 318 38 18 3
B20 71 278 9183

SE 288 38 2SB 25 2WI 38 3 lB
48 618 2B B78 37 369 28 S 5
4E 248 15 e2846248 18 B 6

268 31 148 58 2 4

C lRCULRR 12
C lRCULQR 13

+11 +15 +10
+13 +21

+11 +17 + 8

+23 +27 +25 27

+24 +26 +24 30

+23 +25 +25
+25 +27 +26 27

70em
70Etr@
700m

15EEFT
158eFT

7e0m
1500FT
15BElFT
15B0FT
15EIBFT

3029
996
997

996
999
999
997

48 2?0 25 350 41 278 18 2 4
35 R96 15 13B 18 018 lLi5 18 2
38 158 15 138 21 06E 38 15 2
25 2198 583827890 5 63
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!?FiD9R FIXES

FIx
NO.

1
2
3
4
5

%6
7

*e
9

* 10
* 11

12
* 13
* 14
* 15
* 16
* 17

18
* 19
* 20

21
22
23
24
25
26
27
28

% 29
* 30
* 31

32
* 33

34
35
36
37
3B

* 39
4D
41

FIX
NO.

;
3

TIFE
(z)

232200
232300
24010E
24200
240308
240408
24048E
24D500
240600
240600
240638
240700
24D78B
248s00
248900
24D930
241138
2412EE
241?00
241930
242030
242035
242108
242130
242200
242230
250BEE
250030
250030
250300
250600
250900
25R9E8
251130
251130
25133B
251330
251480
251480
25221h3
261300

Tlm
(z)

192100
2 I mm
241100

FIx
PosITION

13.3N 119.6E
13.3N 119.6E
13.6N 119.4S
13.7N 119.4S
13. BN 119.4S
13.4N 119.7E
13.9N 119.5E
13.4N 119.7E
14. IN 119.6E
13.6N 119.7E
13.6N 119.7E
14.2N 119.6E
13.7N 119.7E
13.9N 119. EE
14. IN li9.SE
14.2N 119. EE
14.6N 119.9E
15.8N 119. SE
15,6N 119.6E
15.9ti 119. BE
16.lN 119.9E
i6. oN 12B.2E
16.3N 12D. BE
16.2N 12a.2E
16.7N 120.2E
16. BN 120.2E
17.3N 12f3.3E
17.4N 120.4s
17.6N 120.3E
18.3N 120.2E
lB.6N 120. IE
18.6N 119.7E
le. SN 119.7E
IB.6N 120.@E
lB.8N 119.8E
18.8N 12B.lE
19. IN 120. lE
18.9N 120.2E
i9.3N 128.2E
19.6N 120.4S
21.3N 121.9E

RQDFIR

LRND
LfiND
LflND
LIIND
LIW+D
L$ltiD
LfiND
L13ND
L(IND
LfiND
LfiND
L9ND
L9NII
LFIND
LRND
LRND
LtiND
L9ND
LRND
LOND
LRND
LRtiD
LfiND
LRND
L9ND
L13ND
L9ND
LRND
L17ND
LRND
LRND
LRND
LllND
LRND
LflND
L6ND
LRND
L$ND
L12ND
LRND
LRND

9CCRY

POOR

FFIIR

EYE RtlDOB-CODE
Sfi&E D1(NI fISLMR TDDFF

la571 521B5
28511 58307
1151/ 5E18t36
I 142/ 5Ella7
lB48/ 7E12S17
168 1/ 436a5
1}41/ 8L12E7
188 1/ 43682
1141/ 88267
1199~ 436@5
1BF183 43604
1141/ 98287
1E683 43605
18783 482B5
1E623 436B5
11833 43686
1861/ 48106
1141/ 8B2B9
1931/ 43383
103 1/ 40205
1821.’ 40386

IB21 Z 482e8
ELL IPT [CAL

1931/ 4D1E8
21905 /////
4//// 436 t6
11/// 53687
le61/ 43485
29714 53683
115// 40Ei8E
187E3 4368B
115// 48eeB
484S3 327L32
1151/ 43687
18483 40205
1196/ 40108
2///1 53614
6//// 599SS

SYNOPTIC FIWS

FIX INTENSITY NERREST
POSITION ESTII%WE DFITFI (NM) COPS’IENT6

11.2N 125. EE 828 618 m 98555
12. IN 121.8E 038 075 IA8Q 9S638
14.8N 119.8E 880 e3e LSIO 9S426 CUBI PT

CO~NTS

BEST TR9CK 015 DEG E17 KTS
EfE BB PCT CIR OPEN SE

EYE 98 PCT C[R OPEN =E

BEST TRRCK 016 DEG $37 KTS
EYE 180 PCT CIR
EYE 188 PCT C IR

EYE 9a PCT ELPTCL
EYE 188 PCT CIR

EYE lEE PCT CIR DIIIllNfi
EYE 180 PCT CIR DIR 9NM

EYE 18B PCT CIR DIII 9Ntl
ELIP FIXIS 20/10
EYE lBB PCT CIR DIfI9Ntl
EYE lBEI OCT CIR DIR 9NM
EYS ED PCT CIR OPEN NNE
EYE ELLIPTICflL

NOTICE - TNE FISTER ISKS (*) INDICIITE F 1=S UNREPRESENTftTIVE RND NOT USED FOR BEsT TRRCK PURPOSES.

RCID$IR
POSITION

14.8N 120.2E
14.8N 12B.2E
14.8N 12EI.2E
14. Bti 128.2E
14. BN 128.2E
16.3N 12E.6E
14.8N 1213.2E
16.3N 12E.6E
14.8N 12E.2E
16.3N 12E.6E
16.3N 12E.6E
14.8N 12B.2E
16.3N 12B.6E
16.3N !28.6E
16.3N 128.6E
16.3N 12’J.6E
16.3N 12B.6E
14.8N 12B.2E
16.3N 128.6E
16.3N 128.6E
16.3N 128.6E
15.2N 128.6E
16.3N 120.6E
15.2N 12~.6E
16.3N 12E.6E
16.3N 128.6E
16.3N 126.6E
18.3N 121.6E
16.3N 128.6E
16,3N 128.6E
16.3N 12 EI.6E
18.3N 121.6E
16.3N 120.6E
18.3N 121.6E
16.3N 12B.6E
tE.3!l 121.6E
16.3N 120.6E
18.3N 121.6E
16.3N 128.6E
22.6N 12B.2E
22.6N 12E.2E

SITE
LM3 NO.

98426
98426
98426
90426
98426
98321
98426
98321
98426
98321
90321
98426
98321
98321
98321
9S321
98321
98426
9S321
9S321
98321
98327
9S32 h
98327
9S321
98321
98321
98231
9032 i
98321
98321
98231
98321
98231
98321
9823 t
98321
98231
98321
46744
46744
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BEST TRRCK kBRNING
ERRORS

tlJ/DflAIR POSIT LJIND POSIT WIND DST IJIND
0827602 14.6 153.8 3E 14.5 153.8 3E. 6. E.
13827B6Z 15.5 152.5 35 15.5 152.4 35. 6. EI.
8827122 16.2 151.8 45 16.4 151.3 45. 31. @.
08271S2 17.@ 151.2 55 16.7 15E.6 5B. 39. -5.
Li82800Z 17.8 15B.8 65 17.7 15E.7 55. 8. -lEl.
8828862 lB.B.15D.6 7EI 18.5 158.3 6B. 25. -lE.
8828122 19.9 15EI.675 2E.8 150.7 78. 8. -5.
8s281s2 21.0 158.4 88 28.8 158.3 75. 13. -5.
0829082 22.2 158.2 85 22.E 158.2 60. 12. -5.
8829E6Z 23.2 149.9 98 23.2 158.2 85. 17. -5.
8829122 24.1 149.3 95 24.2 149.6 IE!EI.17. 5.
8829182 24.5 148.8 106 24.9 149.1 168, 29. 8.
BB3@BBZ 25.8 148.4 lEf8 24.9 148.3 18S). 8. E!.

24 HOUR FORECFIST
ERROI?S

48 HOUR FORECf+ST
ERRORS

POSIT WIND DST IJIND
22.s 149.3 78. 53. -15.
23.8 148.7 7E. 75. -20.
24.8 149.1 7E. 43. -25.
22.3 14S.6 7@. 132. -3B.
23.2 148.6 75. 109. -25.
24.7 149.4 BO. 93. -2B.
27.2 151.0 90. 194. -5.
26.8 152.9 90. 3D7. B.
27.2 146.2 95. 44. 18.
28.2 144.6 98. 115. 5.
29.2 143.7 IB5. 166. 28.
39.2 ]43.2 95. 2i4. la.
38.4 142.2 95. 237. 5.
29.1 141.9 7e. 168. -213.
3a.3 141.2 78. 222. -15.
3B.B 142.3 7B. 162. -15.
29.2 14B.2 78. 128. -lB.
28.9 141.2 65. 8E. -lB.
29.8 141.4 85. E9. 5.
28.8 140.2 8e. 42. 5.

72 HOUR FORECFIST
ERRORS

POSIT IJIND DST WIND
27.8 153.6 75. 326. -25.

POSIT LJIND DST WIND
17.6 158.1 68. 40. -5.
19.8 148.8 65. 118. -5.
ZB.8 148.6 78. 125. -5.
19.6 148.8 70. 123. -10.

27.5 150.3
28.3 151.1

7E. 168. -3e.
7a. %29. -25.
78. 133. -2E.
85. 82. B.
E5. 2Et3. e.
95. 411. 10.
90. 642. 5.
95. 2ae. 5.
9B. 29B. 8.
9e. 471. 5.
75. 643. -10.
65. 769. -1s.
68. 486. -ls.

25.1 149.2
26.8 148.1
27.4 149.9
29.6 152.E
28.3 157.B

?8.6 !49.2 65. 111. -28.
?1.8 149.5 78. B7. -20.
?4.8 158.6 8EI. 71. -15.
?4.S 158.4 B5. 87. -15.
?5.3 148.9 9e. 33. -lEl.
?5.9 147.8 95. 21. -5.
?6.8 147.E 125. 53. 38.
?7.2 146.1 115. 76. 25.
?7.1 145.6 llB. 69. 25.
?7.5 145.3 8B. 6S!. -5.
?7.8 144.7 m. 68. -s.
?8.2 145.1 75. 72. -18.
?8.4 143.6 75. 97. -15.
?8.2 144.2 7f3. 73. -28.
?8.2 143.9 85. 7’3. E.
?7.4 142.8 85. 22. B.
?7.7 141.4 98. 22. lE.
?7.6 141.7 9B, 43. 15.
?7.4 141.2 65. 49. lEI.
?5.5 148.6 80. 46. 5.
?8.9 138.9 65. 29. -le.

i

i
:
i
i
i
i
i
i
2
i
i
i
i

36.1 143.1
31.8 142.5
34.9 142.2
38.E 143.8
48.4 141.2
35.6 140.8
37.3 !48.8
37.4 148.2
39.8 136.5

F183BB6Z 25.6 148.B 108 25.7 147.9 90. 8. -IB.
BB3B12Z 26.1 147.6 95 26.2 147.4 9B. 12. -5.
8830182 26.4 147.2 9D 26,7 147:2 85. lE. -5.
B831BBz 26.7 144.8 85 26.9 146.7 85. 13. 0.
8831!362 26.9 146.2 85 27.0 146.3 85. E. FI.

55. 570. -20.
50. S52. -2s.
65. 197. -la.

29.8 137.9
30.7 138.3
31.3 138.2
33.2 139.2
32.8 139.2
32.6 139.2
34.EI138.9
28.9 134.B
29.2 132.2
0.8 a.a

60. 86. -IS.
7s. 99. a.
7E. 13a. -5.
88. 176. 5.
79. 192. 0.
55. 263. -15.
56. 368. -28.
55. 812. -10.
58. 975. -15.

8831122 27.0 145.6 85 27.2 145.8 98. 16. 5.
B83118Z 27.0 145.B 85 27.B 145.2 98. 11. 5.
0981882 27.E 144.5 98 27.0 144.4 9E. 5. 8.
E981E16Z 27.e 144.0 98 26.9 143.9 9E. 8. B.
E19B112Z 27.1 143.3 85 27.EI143.4 9B. 8. 5.
E198118Z 27.3 142.4 B5 27.2 142,7 9@. 17. 5.
B9B2EIBz 27.G 141.8 88 27.6 141.6 88. Il. Et.
@9E2E16Z 27.6 148.9 75 27.6 148.8 75. 5. 8.
a9E212Z 27.8 148.4 75 27.7 148.5 75. 8. a,
Ef9E218Z 28.2 139.B 75 28.1 139.9 75. 8. .0.
E9E13EIBZ28.7 139.4 75 28.6 139.2 75. 12. a.
E19B3E16Z29.2 139.4 75 29.2 138.7 7B. 37. -5.
B9B312Z 29.5 139.6 75 29.6 139.4 75. 12. 8.
B9B318Z 30,1 148.3 75 29.B 139.9 75. 28. E.
B9M80Z 30.8 141.2 75 31.B 141.2 75. 12. 8.
E$9EM26Z 31.8 142.8 70 32.8 142.6 70. 16. 8.
B9B412Z 32.9 144.4 7E 33.8 144.9 75. 26. 5.
e9a4mz 34.3 146.3 70 34.3 146.4 7a. 5. a.
a985mz 35.5 vm.a 65 35.5 148.2 78. ia. 5.
R9t3586Z 37.1 149.2 65 37.1 149.6 65. 19. B.

30.8
29.8
29.8
31.1
29a

139.5
139.7
139.7
139.2
136.6

85.
88.
7s.
70.
6a.

78.
39.
19.
e3.
262.

10.
5.

-::
-15.
-15.
-le.
-15.
-la.
-15.
8.
0.
8.
0.
0.
a.
8.
a.

?8.4
!B.2

137.7
138.7
137.3
137.a
136.2
148.7
148.8
145.7
148.2

65.
70.
65.
60.
6a.
65.
65.
5a.
45.

101.
91.

-10.
-5.

28.7
28.7
29.2
29.8
30.5
0.0
8.0
e.a
a.a
0.0
a.e
e.a
o.a

134.9
136.a
134.7
134.4
133.8
8.8
8.8
e.e
a.e
a.o
0.0
e.a
0.8

55.
6a.

450.
501. a.

a.
a.
a.
8.
8.
e.
a.
a.

::
a.

-a.
-0.
-0.
-0.
-a.
-8.

:::
-0.
-0.
-a.
-a.

a.
a.
e.
a.
a.
0.
a.
a.
a.
6.
a.
a.

?9.2
?9.7
18.6
!2.0
!2.2
?7.2
$9.7

165.
227.
346.
195.
303.
151.
163.

-la.
-15.
-10.

:::
-15.
-28.

55.
55.
50.
0.
8.
0.

666.
766.

o.a
0.0

:::
8.0
8.0
8.a
8.0
a.a
e.a
8.0

a.8
a.a

89B .
-B .
-9.
-a.
-0.
-a.
-a.
-0.
-a.

E.8
a.e
0.8
0.0
0.8
0.a
0.0
0.0
e.a

a.
a.
a.
0.
a.

P.Q U.Q

a.a 6.0
a,e 0.0
e.a 0.0

❑ ✎

0.
a.
0.

-u. u.
-0. a.
-B. a.
-a. a.

RLL FORECFISTS
LRNG 24-HR 48-HR

WG FORECf+ST POSIT ERROR 15. lea. 214.
W% RIGHT RNGLE ERROR 11. 63. Ial.
6W INTENSITY W7GN1TUDE ERROR 3. 11.
fWG INTENSITY’ B11Y3 -1. -4. :;:
NUF8ER OF FOREC9STS 38 34 3a

WNOONS WI lLE OVER 35 KT5
LRNG 24-HR 48-HR 72-HR

15. laa. 214. 364.
11. 63. lal. 21a.
3. 11. 12.
-1. -4. -7. :;:
37 34 3EI 26

72-HR
364.
219.

12.
-9.
26

D ISTIINCE TRFIVELED BY TROP ICRL CYCLONE 1S 2a14. Ntl

WER9GE SPEED OF TROPICFL CYCLONE IS 9. KNOTS
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TYPHOON GORDON
FIX POSITIONS FOR CYCLONE NO. 16

SRTELLITE FIXES

Cotf-tstl’rs

INIT 09S

FIx
NO.

T1t’E FIX
(z) POSITION 9CCRY DVDRF)K CODE

T1. O/l.8

T2.5~.5 al .5/28HRs

SITE

251800
260000
269600
261200
261642
262100
27000@
270300
270345
270600
270900

9.SN 160.8E
lE.5N 159.4S
11.7N 15e.6E
12.9N 156. lE
13.2N 154. BE
f3.9N 154.2E
14.8N 153.5E
15. EIN i52.8E
15.5tl 152.8E
15.7N 152.2E
15.9N 151.9E
16. EIN 151.5E
16.4N 151.lE
16.2N 151.3E
16.7N 151.6E
16.9N 151.8E
17.8N 151. IE
18.2N 15E3.8E
18.8N 151. OE
19.4N 158. EE
2EI. flN 15B.5E
2B.5N 15B.5E
2EI.5N 15@.4E
21.8N 15B.6E
21.EN 150.5E
22.4N 15E.3E
22.7N 158.2E

PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6

PGTw
PGTW
pGTiJ

PG”rLl
PGTW

4
5
6
7

PGTW
PGTw
PGTw
PGTIJ
PGTw
PGTLI
PGTLI

8
9

10
11
12 271208
13 271680
14 271630
15 271800
16 2721EB

PGTW
PGTLI
PGTLI

PCN 5
PCN 6
PCN 6
PCN 6
PCN 2
PCN 2
PCN 5

PGTIJ
PGTIJ17

1s
280000
280300
288688
280900
28 I 28EI
281600
281618
281 EBB
282100

T4. B/4. B /D1.5/24J+RS PGTU
PGTW
PGTLI

19
20
21
22
23

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 4
PCN 4
PCN 2
PCN 4
PCN 4
PCN 3
PCN 4
PCN 4
PCN 2
PCN 2
PCN 1

PGTLJ
PGT!J
PGTLI
PGTw
PGTIJ
PGTW
PGTIJ
PGTLI
PGTw

29BOO0
29E13EIB T5.W5. &~l. W24HRS

T3.5/4.5 AAtl.5/24NRS

29B5B3
29B68B
29E190B
291600
291748

23. lN 15@.2E
23.4N 158. EE
23.9N 149.8E
24.6N 149. iE
24.7N 148.6E

PGTU
PGllI
PGIw
PG~
PGTIJ

31
32
33 292188
34 3mmF%

24.8N 148.5E
25.8N 148.4s
25.5N 14S.4S
25.5N 148.3E
25.8N 148.2E
26. @N 147.9E
26.3N 147.8E
26.4N 147.6E
26.4N 147.3E
26.8N 147. lE
26.7N 146.8E
27. EIN 146.6E
26.8N 146.7E
27. IN 14S.4S
26.9N 146. @E
27.6N 14FF.7E

35
36
37
3s
39
40
41

300300
300451
300608
3089BEi
3012B0
381600
301736

PGTIJ
PGTW
PGTLJ
PGTIJ
PGTW
PGTw
PGTIJ
PGTw
PGN
PGTw
PGTw
PGTILI
PGTW
PGTLI

42 3B218B
43 3108BEI

PCN 2
PCN 2

44
45
46
47
48

3 103B0
310438
310680
310900
31120B
311600
3118B0
3121B8
010000
8103BB

PCN 2
PCN 1

T4. B/4.8 /DB . $/24HRS

PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2

49
50
51
52
53

26.8N 145.4S
27. EN 14S.2E
27.8N 144.8E
27. ON 144.6E
26.9N 144.3E

PGTW
PGTW
PGTw
PGTW
PGTw
PGT1.I
PGTIJ

T5 . 0/5 . B-/D 1.8z?4NRS
54
55

018426
BlE6B0

27. ON 144.2E
27.2N 144. BE

56
57
5s

e lB9aB
el 12EE
B116BB

26.9N 143.8E
26. EN 143.3E
27.3N 142.8E

PcN 2
PCN 6
PCN 2
PCN 2
PCN 2

PGTw
PGTW
PGTLI

27.4N 142.4S
27.7N 142.5E
27.6N 142. lE
27.5N 141.7E
27.4N 141. BE
27.5N 14B.8E
27.6N 148.6E
27.8N 14E.5E
28.2N 14B. EE
28.4N 139.8E
28.4N 139.7E
28.4N 139.6E
28.6N 139.5E
28.9N 139.2E
29. IN 139.3E
29.4N 139.5E
29.5N 139.4S
3e. BN 148.6E
3B.5N 1~.8E
31.6N 141.2E

p~TIJ

PGTw
61
62
63

812100
028000
828414
028600
B2890E

PCN 6
PCN 4
PCN 1
PCN 4
PCN 4
PCN 4
PcN 4
PCN 4
PCN 3
PCN 4
PCN 4
PCN 2
PCN 1
PCN 2

PG rw
PGTIJ
PGTw
?GTw
PG tlJ

mcc FIX

ULCC FIX
ULCC FIX

T4. o/4.5 /ltl .B.~5NRS
64
65
66 8212e6
67 Ei2168B

PGTW
PGTW

68
69
70
71
72
73
74
75
76
77
78
79
80
81

0218BB
021041
0221BEi
030080
830308
030544
B30988

PGTIJ
PGN
PGTw
PGTw
PGTw
PGTIJ
PGTIJ

EYE OPEN SW
T4. 8/4. B AB .Bz25NRS

13. B/4.8 AN .W24HRS

031208
031829

PCN 4
PCN 3
PCN 4
PCN 4
PCN 4
PCN 3
PCN 4
PCN 6
PCN 6

pGm
PGTIJ
PGllJ
PGTW
PGTw
PGTLI
PGTW

ULCC FIX
ULCC FIX032100

04BBBB
31.3N M2.8E
31.4N 142.8E
31.4N 142.8E

82 &lEY900 32. 3N 143 .8E
83 04128B 33.3N 144.5E

040360
840532
040600

PGTW
PGILl
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BEST TFWCK

FID/DFi,’HR POStT wIND
89 E4+3BZ 16.2 118.5 25
E9B4136Z 16.5 118.2 38
0904122 16.6 117.7 35
89 B418Z 16.6 116.9 40
0905EFLZ 16.6 116.8 45
B9E5E6Z 16.5 114.8 58
0985122 16.5 113.6 55
B9215113Z 16.4 112.4 6E
B9E6BEIZ 16.2 111.2 60
B9B6B6Z 15.9 lIB. I 69
B9B612Z 15.7 169.0 60
09B618Z 15.6 107.8 50

Lb3RNING
ERRORS

POSIT WIND DST WIND
0.0 8.6 0. -8. 0.
B.8 e.9 0. -El. E+.

16.8 he. a 3a. 21. -5.
17. @ 117.8 38. 57. -m.
16.5 116. B 40. 6. -5.
16.5 115.4 45. 35. -5.
16.5 113.6 55. +3. 6.
16.4 112.2 68. 12. 8.
16.2 111.8 6B. 12. B.
16.8 189.6 68. 29. E.
15.8 109.8 6a. 6. 0.
15.5 IOe.a 40. !3. -10.

24 NOUR FOREC(IST
ERRoRS

POSIT LIINI! DST IJIIND
0.0 0.0 0. -8. 0.
R.EI E.B El. -0. e.

17. B 116.8 48. 199. -15.
18. B 116.4 40. 249. -2@.
16. B 114.2 SD. 176. -IB.
17.3 113.6 SE. 218. -IB.
17.9 1B9.9 6Ei. 142. 0.
17.8 l@8.2 60. 134. IB.

8.B 0.0 0. -a. E.
0.0 0.0 a. -0. 0.
Li. B 0.8 E. -El. a.
0.0 8.6 fY. -E. E.

48 NOLIR FORECflST
ERROl?S

POS 1T WIND DST WIND
6.8 8.8 e. -6. B.
13.6 0.8 0. -0. 0.

18.4 115.4 58. 401. -Ifi.
18.6 115.8 58. 433. B.
R.@ 6.8 8. -Q. 8.
FJ.@ Ef. a 8. -8. E.
0.0 0.0 0. -0. 0.
8.8 8.8 0. -0. e.
!3. E B.Ef fs. -8. e.
8.8 13.B 8. -8. 9.
8.8 0.0 8. -6. 6.
6.0 0.0 e. -n. e.

llLL FORECRSTS T’YTHODNS bHILE OVER 35 KTS
LRNG 24-HR 48-NR 72-NR LF!NG 24-HE 48-HR 72-W

fiVG FOREC9ST POSIT ERROR 19. 186. 426. 0. E. 0. 8. Et.

WC RIGHT 9NGLE ERROR 9. 79. 118. 0. B. 0. El. 8.

I)VG INTENSITY I%lGti INDE ERROR 4. 11. 5. 0. 0. e. 0. e.

FMi INTENSITY B19S -4. -8. -5. B. 0. 8. e. B.

NUmER OF FORECIIST6 18 6 2 8 B 8 B B

DISTFINCE TRFWELED BY TROPICr?L CYCLONE 1S 630. Ntl

fIKRftGE SPEED OF TROPICAL CYCLONE IS 18. KNOTS

TROPICIJL STDRII HOPE
FIX POSITIONS FOR CYCLONE NO. i?

SWELL 1TS FIXES

FIX TIME FIx
NO. (z) POSITION RCCRY DVDR9K CODE

* 1 6416EB 15.5N 115.6E PCN 6
2
3
4
5
6

*7
*8

9
18
11

04800B 16.4H 118.3E
848300 16.5N 118.3E
E406BB 16.7N 118.5E
B40714 16.7N 118.lE
840988 15.9N 117.5E
S14120SI 16. EN 116.4S
041808 16.5N 116.9E
042188 17. IN 116.6E
85B8@E 16.5N 115.3E
858368 16.5N 115.2E

PCN 6 T2.9/2.0
PCN 6
PCN 4
Pcti 5 T2. FJ/2. e
PCN 6
PCN 6
PCN 6
PCH 6
PCN 6 T3. W3. E /D1. SM24NRS
PCN 6

12 05966EI 16.3N 114.5E PCH 6
13 858782 16.3N 114.4E PCN 5 T3.5/3.5+/Dl .5/24HRS
14 8589@@ 16.3N ! 14.2E PCN 6
15 851280 16. IN 113. lE PCN 6
16 051600 16. IN 111.9E PCN 6
17 051800 16.2N 111.6E PCN 6
18 B521B0 16.ON 111.9E. PCN 6
19 B6BSIWI 15.8N 118.8E PCN 6
2EI B6B3B0 15.5N 1 l@.2E PCN 6 T3 . 5/3 . 5-/D8 . 5A?7HRS
21 06E60B 15.8N 189. EE PCN 6
22 B6E65E 15.5N 118.2E PCN 5 T4.EI/4. 8-/DB . 5~4HRs
23 868988 15. 7N 189. 5E PCN 6
24 861208 15.7N 189. lE PCN 6
25 061686 15.8N 1E8.3E PCN 6
26 861880 15.7N 187.9E PCN 6

COttENTS

INIT 0SS

INIT OHS

ULCC FIX
ULCC FIX
ULCC FIX

SITE

PGTIJ
PGTW
PGTW
PGTW
RPru
PGN
PGTw
PGTLl
PGTW
PGTW
pmu
Pm-u
RPtK
PGTLI
PGTIJ
PGTLI
P6iw
PGTW
PGTw
PGTLI
PGN
RPm
Pall
Pulw
PGN
PGTW

72 HOUR FORECIWT
ERRORS

PoSIT WIND DST WIND
E.E 0.0 a. -@. 0.
t3. E B.E 8. -8. 8,
B.E 0.0 9. -0. B.
8.0 B.o !3. -n. !3.
0.0 0.0 0. -u. 0.
Ei. e 8.9 0. -0. 0.
0.0 8.0 0. -0. 0.
B.B 8.8 8. -a. B.
8.8 8.E B. -E. 6,
B.O E.8 E. -!3. 8.
0.0 FJ.Ei a. -El. e.
0.0 0.0 8. -E. 8.
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FIIRCROFT FIXES

F 1X
NO.

1

FIX
NO.

1
2

FIX
NO.

;
3
4

TIPE
(z)

042357

Tlm
(z)

051758
852050

T1f’E
(z)

841200
041800
051S80
060000

FIX FL”r 7E13m OBS mX-SFC-lLJ!D mx-FLT-L’VL- LIND flCCRY
POSITION LV1. HGT P?31.P VEL/ERG/RNG I! IIVv’EL/BNGfiNG NW’/~T

16.5N 116. EE 70BPB 2966 994 45 060 lB 168 47 058 12 55

FIX EYS EYE
POSITIOH

RRDoD-CODE
RFIDF3R QCCRY SH9PE D1nM fISWflR TDDFF

16.9N 112.7E LQND 5///3 42716
17. IN 112. BE L(IND 5//./3 42712

F 1X INTENSITY NE9REST
POSITION EST II’%3TE Df3Tfi (NM)

SYNOPTIC FIXES

COfiNTS

16.8N llB. BE 030 03e NBD’F SHIP OBSERVFITION
16.8N 117.lE a35 100 HBDF SHIP OBSERVATION
16.5N 112.3E 060 020 LJ$3 59981
16.2N 111.2E 060 025 m 59985

EYE EYE ORIEtl- EYE TEtW (C) M5N
SH9PE DII?FvT9T1DN OUT/ lN/ OPA=T NO.

+13 +17 +18

ROD.QR SITE
POSITION lJN13N,%.COPT&NT’3

16.8N 112.3E 59981
16. SN 112.3E 59981

NOtICE - THE RSTERISKS (*) INDICWE FIXES UNREPRESENT9TIVS 9ND NOT USED FOR BESI TRIICK PURPOSES.

3
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LRRNING
ERRORS

POSIT wIND DST WIND
0.0 0.8 0. -0.

24 HOUR FORECRST 48 HOUR FORECF)ST 72 HOUR FORECOS”r
ERRORS

POSIT WIND EIST ‘JIND
@.0 0.8 i). -e. 8.
9.8 0.!3 U. -0. 0.

BEST TR9CK
ERRORS ERRORS

POSIT LIIND DST WINU
0.8 8.8 e. -0. 0.
B.B E.a e. -0. 0.

15.8 127.8 55. 190. 8.
15.9 127.6 68. 187. 8.
15.6 125.7 65. 156. 5.
15.8 122.5 7E. 238. 18.
16.2 120.8 45. 316. -15.
13.4 121.8 55. 117. 8.
13.6 128.8 55. 136. 5.
13.5 121.2 55. 70. 5.
13.6 12B.4 55. 82. 5.

m/Dw’NR
0904182
09B5fmz
E19E5E16Z
B9E51 22
0985182
B9E1600Z
89 B686Z
B9D612Z

POSIT WIND
13.8 133.3 25
12.9 132.8 25
13.2 132.2 38
13.7 131.4 38
14.1 138.7 30
14.2 129.6 35
13.7 128.7 35
13.2 f28.1 48

POSIT LlfND DST WIND
-0. 0.
-0. 0.

0.
B.
0.
0.
5.
0.
5.

18.
10.
10.
5.
B.
0.
0.

::
5.
0.
0.
e.
El.
0.
0.
0.
0.

-5.
-5.

E.@ EI. a 8.
8.0 0.0 0.0.E

13.2
0.0 0.

132.1 38.
131.7 3B.
131. e 35.
129.8 35.

-0.
6.

18.
21.
13.
51.
13.
12.
e.

10.

2::
13.

1::
le.
12.
12.

e.
25.
13.
35.

8.
19.
8.

21.

14.8 130.5
15.2 13B.E
14.9 128.7
15.5 126.2
15.0 124.6
13.8 125.0
13. B 124. B
13.8 124.1
13.1 123.2
13,6 123.9
13. E 122.5
13.2 123.3
13.5 121.4
13.8 12E.5
14.2 119.6
i3. B 12@. e

40.
45.
50.
58.
50.
65.
60.
70.
60.
55.
50.
55.
50.
50.
50.
50.
50.
60.
60.
60.
60.
65.
60.
55.
55.
55.
70.
70.
95.
95.
95.
88.
?5 .
65.
50.

124. 5.
163. 5.

16.3 124.5 6!5. [92. 5.
16.4 123.7 7?. 192. 15.
15.9 122.2 ?3. 1?3. 28.
16. B 118.6 63. 2’32. I@.
18.4 117.8 55. 391. 5.

13.6
13.9 117. 5.

[65. 0.
193. -5.
65. 5.
99. E.
64. 10.
7e. E.

14.3
14.4
13.4
13.2
13.0
12.9
13.0
12.8
13.1
13.1
13.8
13.2
13.4
13.6
14.1
14.8
15.0
15.0
15.3
15.5
15.4
ls. e
15. e
16.2
16.7
16.9
17.0
17.2
17.6
18.0
18.3
lEI.9
19.1
19.3
20.8
20.3
20.6
20.8
21.5
21.7
21.8

128.2 48.
128.2 50. 14. EI 118.2 55. 15a. 5.

14.2 117.2 6B. 178. IE.E9B618Z
E39E7Eaz
89 E17B6Z
Et9B712Z
09e71 az
0988EOZ
@9L3886Z
8988122
09E8 lEIZ
E19E9Eielz
E19E19E6Z
B9t1912Z
B9ET918Z
09 Ieooz
8918062
8918122
a91Blez
09 11B8Z
89 11E16Z
0911122
E191118Z
B912BBZ
0912862
0912122
0912182
0913Emz
8913062
B91312Z
0913182
8914802
E191486Z
B91412Z
E91418Z
e915EBz
E915E6Z
8915122
E19151ez
B916BBZ

13.2 127.7 45
12.9 127.1 5B

127.5 55.
127. F3 6e. 13.9 IIS.4

14.3 117.3
14.3 117.8
15. @ 116.3
14.9 118.3

60.
6U .
60.

ib.
75.
57,
-+ .

141.
51.
m
72.

106.
136.

la.
le.
5.

12.9 126.5 55
12.9 126.1 SD
13. B 125.7 68
13.9 125.2 60
13.1 124.4 68

126.2 6E.
126.1 60.
125.4 68.
125.4 68.
124.3 68.

13. Ei. 13.7 128.8 5B. 31. 8.
37. a. 14.1 119.5 55. 42. 5.
58. 5. 13.7 12B.9 S0. 122. e.

60.
55.
6G
60.
60.
6n .
60.

0.
-10.

-5.
10.

-15.
20.

-30.
-30.
-30.
-30.
-30.
-2a .

29. a.
33. a.

14.6 118.8 55. 42. 5.
15.2 117.8 55. 17. a.
15.5 117.2 6a. 34. a.
14.2 117.5 55. 114. -la.
14.3 116.7 55. 184. -la.

16.2 115.9
16.8 114.813.2 123. B 55

13.2 123.1 5a
13.6 122.4 5a
13.8 121. e 5a
14.2 t2a.9 5a

123.7 5S.
122.8 55.
122.4 5a.
121. s 5a.
12SI.S 58.

25. 8.
BI. a.
92. 8.
54. 5.
44. a.

17.3 1]4. a
14.7 113.8
14.7 112.9
15.4 lla.5
17.8 ta9. z
18.1 la8.5
16.3 la7.9
17. a la9.4
17. a la8.2
16.7 1B6. E

14.6 119.4
14.6 118.2
1S.9 116.5
i6. B 115.6
15.1 114.3
16.7 114.8
16.8 114.2
16.2 112. E
16.5 112.3
16.9 112.6
m.a 113.7
18.8 113.2
18.5 112.8
lB.4 112.4

14.9 114. B 6a. 54. -la.
16.5 113.2 6a. 77. -15.
16.8 112.2 6a. 123. -2a.
15.1 111.4 65. 178. -25.

6a.
68.
55.
5rl .
55.

213.
241.
269.
315.
2a9.

14.5 t2a.1 5a
14.9 119.2 5a
15.1 118.3 5a
15.2 117.5 55
15.2 116.7 6a
15.3 115.9 65
15.5 115.4 65
15.8 114.9 7a
16.2 114.5 75

119.8 5a.
119.8 58.
117.7 58.
117.6 55.
116.S 6E.
115.8 68.
115.2 6@.
114. S 68,
114.5 65.
114.2 65.
113.9 98.
113.7 98.
113.1 90.
112.8 85.
113.8 8B.
113.e 75.
112.4 70.
112.2 70.

45. -5.
68. -5.
54. -5.
4a. -15.
87. -25.

16.9 111.9 6a. 109. -3a.
17.0 111.2 55. 128. -35.
16.6 la9. e 5a. 2a6. -35.

5a.
35.

266.
338.

-?5.
-35.

98. -35.
69. -35.

16.5 la9.4
17.3 lla.2
19.2 112. a
2a.2 111.e
2a.2 111.7
2a. t 111.3
19.9 lla.5
2a.8 lla.8
2a.5 111.6
21.8 111.2
23.8 18S.4

a.e 8.8
0.0 e.a
a.8 8.0
a.o B.B
a.a a.e
a.a a.e
a.a a.a’
a.a 8.8
a.a 0.8

50. 23a. -3a.
5a. 16a. -25.
65. 41. -la.
6a. 75. -le.
ea. 49. la.
8a. 16. 15.
7a. 36. 5.
7a. 41. m.
65. 115. 5.
6a. 137. a.
3a. a3. -25.

0. -a. e.
e. -0. a.
e. -a. a.
a. -a. a.
8. -a. a.
e. -a. a.
a. -0. 8.
a. -8. a.
8. -a. a.

16.7
17.3
19.3
22.2
22.1
22.8
21.9’
22.9

e.a
e.a
a.e
a.B
a.o
a.a
a.a
a.a
e.a
o.a
B.a
e.a

106.9
la7.8
111.a
lla.5
lla.8

35.
s.> .

55.
45.
65.

328.
ZG2.

4a.
las.
98.

35.
15.

-la.
-15.

5.

6. -la.
B. -la.

19. -1s.
13. a.
6. a.

4a. -2a.
66. -1s.16.4 114.3 8a

16.7 114.0 9a
1?.0 113.8 98
17.4 113.4 9a
17.7 113.2 85

35. 15.
24. 2a.
55. 2a.
45. 10.
62. 5.

110.8
lla.2
lla.a

a.a

65.
6a.
5a.

a.
a.
8.
a.
a.
a.
a.
a.
a.
a.
n.
a.

119.
129.

5.
5.
5.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.

21. a.
24. a.

6. 0.
II. a.
13. -5.
6. a.
6. 8.

13. El.
16. a.
12. e.
8. a.

12. a.
0. a.
a. e.

18.2 111.7
19.8 111.4
18.8 112.s
19.9 112.1
21. a 111.I
21.1 111.1
2a.9 IIB.9
22.1 lla.8
22.2 ]ia.3

179.
-a.
-a.
-0.
-a.
-a.
-a.
-a.
-a.
-a.
-0.
-0.
-a.

18.0 113,1 8a
18.3 112.8 75
18.7 112.5 75
19. a 112.2 7a
19.4 111.9 7a
19.9 111.5 65
2a.1 111.1 65
2a.4 lia.2 6a
2a.9 la9.6 6a
21.3 188.8 6a
21.7 1B7.9 55

34. a.
54. -15.

a.a
a.a

65.
60.
50.
48.
4a.

8.
8.
0.
a.

66. 5.
73. a.

121. -la.
137. -15.

8.0
a.o
a.a
e.a
a.a

111.9 7a.
111.7 6S.
111.3 65.
lla.2 6a.
la9.5 60.

22.6 laS.6
a.a a.a

lal. -5.
-8. a.
-8. 0.
-8. 0.
-a. a.

a.a
e.a188.8 6a.

la7.9 55.
la7. a 45.

8.a e.a
e.a o.a
E.6 a.e

8.a
a.a21.8 la7. O 45

FILL FORECR6TS
LRNG 24-HR 48-HR 72-HR

13. 73. 118. 172.
9. 42. 72. 126.

TYPNOONS LH rLE OVER 35 KTS
wR# 24-HR 48-NR 72-NR

73. l]a. [72.
9: 42. 72. 126.

fIVG FORECFIST POSIT ERROR
WC RIGHT FINGLE ERROR
(PA IWENSITY mGt41TUDE ERROR
RVG 1NTENSIT% 811?S
NUP9ER OF FOREC9STS

DISTRNCE TFWVELED 8Y TROP fCfJL

2. 11. 15.
a. -~: -6. -8.

44 48 35 32

CYtLONE 1S 1778. NM

2. 8. 11. 15.
-a, -2. -6. -8.
41 48 35 32

flkER9GE SPEED OF TROP fCflL CYCLONE IS 7. KNOTS
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T’YPHoOH lFA.’ItlG
FIX POS1TIONS FOR CYCLONE NO. lR

SQTELL I TE FIxSS

fx)MF.tl T!3
FIX
NO.

FIx
POS1TION DW3RRK CODE

T1.2v1. E

SITE

1 850000
050300
050520
05860D
050900
051200
051680
051800
052108
060000
060300
060680
E60650
060900
861200
0616B0
061753
062100
070000
070300
070600
070637
070900
071200
071600
07 i889
071922
072108
080000
080308
080626
090626
080900
081200
081600
081000
8s2 100

E%
090613
098613
890900
090900
091200
091600
091800
091858
09185S
E1921Bt3
100000
100300
100601
10E6Ul
100900
101200
101600
181800
101846
102100
110080
118300
110600
110900
111208
1 t 1600
1118EIE
l121ee
IZmw
120300
120680
120719
120900
121200
121608
121wm
122100
130090
130300
138600
130706
130900
131200
131600
131000

12.8N 132.6E
13.2N 132. !3E
13.5N 132.6E
13.4N 132.5E
13.4N 132.2E
13.6N 131.7E
13.5N 130.8E
12. EN 13B.3E

PCN 6
PCti 6
PCN 3
PCN 4
PCN 4
PCN 6
PCN 6
PCti 6
PCN 6
PCN 6
PCN 6

PGTW
PtmJ
pci ru
PGTW

2
3
4

INIT GEM

5
6

pGTIJ
PGTLJ

7
*B
*9

18
11

PGTLI
PGTLI

PC (W
pg rw
PGTLI
PGTIJ
FWU

14. BN 128.9E
13.7N 12B.7E
13.7N 12B.4E T2.5/’2.5 /zll.5/2Mias

T2. Lv2. E
12
13

13.5N 127,8E
13.2N 128.8E
13.2N 127.7E
13.6N 127.9E
13.3N 127.6E
13.3N 127.5E
13.2N 127.3E
13.2N 127. BE
13.8N 126.6E
i3.lN 126.4E
13. eN 126.5E
13.8N 126.2E
12. BN 126. IE

PCN 6
PCN 5 INIT OBS

14
15

PCN 6
PCN 6 ULCC FIX

ULCC FIx16
17

PCN 6
PCN 5

PGTW
PM-W

10
19
20
21
22
23
24

PCN 6
PCN 6
PCN 6
PCN 4
PCN 5

PGTLI
PGTIJ
PGTIJ
PG rw
RPMK

T3 .5/3.5-ml .W24NRS

T3.5/3.5 /zll.5/mHRs
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5

PGTW
PGTw
PGTw
PGTW
RODlt

25
26
27
28
29

12.7N 125.4E
12.5N 12S.2E
13. IN 125. IE
12.9N 125. lE
13.2N 124.6E
13. lN 124.6E
13.2N 124.3E
13. lN 124.lE
13. IN 124. EE
13.1 N 123.7E
13.2N 122.9E
13.3N 122.4E
13. BN 122. IE
13.6N 122.4S

ULCC F’IY
ULCC FIX
ULCC FIXPCN 6

PCN 6
PmJ
PGTLI
PGTW
PGTLI
RPm

T3.5/3.5 69.6 Z4HRS

T4. 8/4. B-.’D8. %24HRS

30
31
32
33
34

PCN 6
PCN 5
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6

PmlJ
pr;T(.JULCC F TX

35
36
37
38

ULCC FIX
ULCC FIX

PCN 6
PCN 6

ULCC FIX PGTLI
pETw
PGTLIT2 . 5/3 . 5+41 . B/24NRs39

48
41
42
43
44
45

* 46
47

*48
49
50
51
52

13.9N 122.3E
14.3N 121.3E
14.2N 12EI.4E
14. IN 12E.3E
14.2N 121. IE

PCN 6
PCN 5
PCN 3
PCN 6
PCN 4

PGTw
RPtu
PGTIJ
RPPX
PGTTJ
PGTIJ
PGTIJ
RODN
pGTT,j

PG m
PGT,J

14.6N 12E.2E
15. Bti 119. EE
15.4N 119.3E
15.1 N 119.7E

PCN 6
PCN 6

ULCC FIX
ULCC FIX

PCE 6
PCN 5
PCN 5
PCN 6
PCN 4
PCti 6
PCN 5
PCN 5
PCN 6

ULCC FIX
ULCC FIX
ULCC FIX BRKS CONTINUITY

T3.5/3.5 /D1. &z4NRS

T3.5/3.5 08.5/24HRS

PG rw
PGTw

53
54
55
56
57

15. lN 117.6E
15.3N 117.3E
15.5N 116.8E
15.3N 116.7E
Is. lli i16.6E

RPPU
Pm-h!ULCC FIX

PCN 5
PCN 6
PCN 6
PCN 5
PCN 6

PmLr
PGT(J
PGTLI

5B
59
60
61
62
63
64
65
66
67
68
69

15.8N 116.5E
15.2N 116.3E
15.5N 115.9E
15.7N 115.7E
15. I3N 115.4E
15. EN 115.2E
15.9N 115. IE

PGTIJ
PGTW
PGnJ
pivw
PGTw
PGTW
PG”rw
pGTw

PGTw
PG rw
PGTIJ
PG ru
PGTW
RODN
PkTw
FG ;w
PG ru

ULCC FIXPCN 6
PCN 4
PCN 2
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 1
PCN 1

-13.5/3.5 /sB.0/27HRs

16.8N 114.9E
16.3N 114.6E
16.4N 114.3E
16.6N 114. lE
16.7N 113.9E
16.7N 113.9E
16.8N 113.9E
16.9N 113.7E
17. IN 113.5E
17.lN 113.2E
17.3N 113. lE
17.4N 113. EE
17.6N 113. EE
17. BN 113.lE
18.lN 112.9E
113.2N 113. lE
IEI.3N 112.8E
lB.5N 112.5E
lB. SN 112.5E
18.8N 112.2E

ULCC FIX

70
71

T5. B/5. E-/Dl.5/24NRS
T3. E/5. o /D1.5/25NRs

72
73
74
75
76
77
78
79
m

PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 6
PCN 6
PCN 6

PG rw
pc rw
PG ru
PG rlJT4. Lv4. S /111. EI/z INRS

T4.5/5.8 /L18.5/24HRS
PG nJ
RslhN
F+T(J
P(; TW
pGTIJ

PGILI

St
82

ULCC FIX

83
04

PCN 6
PCN 6
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B5 131951 18.7N 112.3E PCN 1 I?H?C
PGrlJ
PGTw
pGTw

prim
RrJDN
p~ TIJ

FGTW
PGTLJ
PGTLI

86
87
88
89
9B
91

132188
140000
14tJ3B0
1406L3D
140655
140900
141200
1416E0

18.9N 112.2E PCN 6
PCN 4
PCN 2
PCN 2
PLN I
PCN 4
PCN 6
PCN 6
PCN 6
PCN 1
PCN ?
PCN 4
PCN 2
PCN 2
PCN 1

19. lN 112. IE
19.2N 112. EE T4. o/4. E+ fiEJ. E/24HRs

T4.5/4.5-A9.9/24HRS
19.7N 111.9E
19.8N 111.BE
19.BN 111.7E
2Ei,E?N111.5E
2@.2N 111.4E

92
93

ULCC FIX

94
95
96
97
9B

1::

141s00
141939
142100
150000
150300

2B.2N 111. lE
2EI.2N 11EI,5E
2B.2N 11B,6E
2B.2N lla.2E
2E.6N 1E9.9E

RP~
PcTIJ
PGTW
PGTIJ
PGm
RCJDN
RPt+!
PGTw
PG TIJ
PG”rw
pr.rw
RF’tfK
pLTM

PGTJJ
RoDN

T3.5/4. B-/li@.5/24HRs

T3.5/4.5-&Il .13n4HRs
T4. B/4. E-

150600
150643

2E.13N :09.6E
2F3.9N IE19.4E
2E.9N lE19. lE
21.4N 1EJ9.2E

101
102

150643
150908
151208
151600
151800
1519.27
152100
160000
160631

PCN 1
PCN 2

1!33
104
105
106
107
108
109

21.6N lFJS.8E
21.5N 108. aE
21.4N l@7.5E
21.7N 107.6E
21.6N 107.2E
21. SN 1E17.3E
22.6N lE7. EiE

PCN 2
PCN 4
pCN 4

PCN 4
PCN 4
PCN 6
PCN 3 T2.5/3. &All .5~4NRS

RlRCR+lFT ~ I)ES

FIX T1t!f
NO. (z)

FIX
POSITION

FLT
LVL

721BJ’E OBS mX-SFC-LWD FWIX-FLT-LVL-LWD FJCCRY
HGT MSLP VEL/BRG/RtiG DlRA13.=RGmNG NFIVMT

EYE
SHRPE

EYE ORIEN- EYE TEt’F (C) tfSN
DIRN/Tr3TIOll OUT/ IN/ DP/S5T NO.

1
*2

050729
05221B

13.2N 132.9E
14.2N 129.9E

15mFT
150BFT

999 35 240 52 23B 23 250
3091 999 3B 35i3 3E em 38 358

4853
6055
27 10 3
m 10 3
2553
3553
3055

+25 +22 34 1
+14 +12 +11 32 2

3
4
5
6
7

060715
06092’6
070722
078947
071920

13.5N 128.4S
13.6N 128.4S

7eem
70em

3054 58 380 27 108 35 308
3B48 1888 6B 138 30 199 68 @2B
2974 45 35B 3@ 29B 65 140
2976 48 B76 68 248 44 108
2945 Ef3EI 49 27B
2950 983 55 880 35 868 78 310
2990 868 59 31B

3
+11 +B 3

+15 +14 +11 5
+17 +17 + 9 5

6
20 +13 +17 6

7

13. ON 126.4S
13. E!N 126.3E
13.lN 125.5E
13.lN 125.4S
14. BN 119.4s

7aBJ”a
7eerm
7e0m
7aerm
7eetEl
7amEl
7em13
?Bom
7EiElm

B
9

072205
092808

3E32 CIRCULfiR
8 52

28 le 1
3833
2823 C IRCULRR
2032 C IRCULRR

10
11
12

892386
IE!BB44
101043
120623

14.8N 119.2E
lS. lN 117. EE
15.2N 117.7E
16.8N 113.9E

3812 65 36B 18 128 66 360
2948 48 360 68 878 58 350
2946 981 2Ei 228 98 298 53 228
263il 94? 180 128 JB 128 95 86a

+12 +19 + 7 7
e

15 +12 +19 +12 8
15 +17 +2B +12 10

RRDQR FI~S

EYE EYE RRDOB-CCIDEFIX TIE FIX RflDfJR SITE
POSITION IJ’$3 NO.NO. (z) FJCCRY SHFIPE DIRM FISLU)RTDDFF

1 071880
0719E0
872EEB
072100
880680
882138

13. IN 125.7E LflND 1092/ 43283 14.8N 124.3E
14. EN 124.3E
14.8N 124.3E
14. EN 124.3E
14. IN 123. EE
14. IN 123. BE
14. IN 123. OE
14. IN 123. EE
16.3N 128.6E
16.3N 12E.6E
15.2N 12B.5E
16.3N 128.6E
13.8N 128. lE
13.8N 128. lE
16.6N 12E.3E
16.6N 12E .3E
16.3N 12E.6E
16.3N 12e.6E

?8447
98447
98447
98447
98448
9a448

2
3

13. lN 125.6E LrlND
13.2N 125.6E LI)ND
13.2N 125.5E LRND
13.3N 124.2E LJIND
13.3N 122.6E LRND

18213 42805
18812 428B4

4
5
6
7
8

1B812 42S86
25/88 4//~/
25/ 18 52786
20 I IE 52904
20021 58415
0/// /////
4//// 52906

Ft?lR
4//// 52908

GOOD

882280
090030

13.4N 122.6E LRND
13.6N 122.8E L9ND

EYE OPEN N
EYE OPEN NLI

98449
98443
98321
9832 I
99327
98321

9
10
11
12
13

B9061B
090880
890830
8989E0
091088

13.8N 121.6E LflND
13.8N 121.4S LfiND
14.2N 128.8E L(+ND
13.9N 121.3E LRND
14.8N 121.2E LRND PTVGMW4KTS

tJVG LWW 4 KTS
N TO S flXIS 37/28
N TO S f+XIS 24/14

14
!5
16
17
18

Ef912tJB 14.3N 121. OE LFJNII
E19131S 14.4N 12EI.7E L9ND
091488 14.3N 128.5E LfIND
091S80 14.2N 120.4S LRND
B918BB 15.4N 119.7E LFIND

GOOD
GOOD ELLIPTICAL
GOOD ELL 17’TICFIL

4//// 63888
189 1/ 42702
1872/ 43E04

GOOD ELL IPT ICflL
1872/ 42984
1B72/ 42984

GOOD C IRCULf3R 32
1892/ 42783
IB71/ 427!36
IB91/ 42985
189 1/ 42985
1892/ 42883
1892/ 4268B
1072/ 42784

98321
98321

19
20
21
22
23
24
25

092138
092155

14.8N 119.2E LRND
15. ON 119.2E LFiND

EYE 188 PCT CIR DIR 28NM 16.3N 128.6E 9832 I
N TO S fJXIS 27/22 16.6N 128.3E
EYE 188 PCT CIR DIR 28NM 16.3N 128.6E 99321
EYE leB PCT CIR DIfJ 15NtJ 16.3N 128.6E 9832 I

16.6N 12L3.3E
EYE 180 PCT CIR DIR 3BNtl 16.3N 128.6E 913321

16.3N 128.6E 98321

092200
092238
092358
180880
108188
180280
100380
180400
IB8438
100500

14.8N 119.lE
14. SN 119. IE
15. ON 119. EE
14.9N 118.8E
14.9N 118.5E
14.9N 118.3E
15.8N 118.3E
15.8N IIB.2E
14.9N 118.8E
14.9N 117.9E

LRND
LFIND
LfJND
LRND
LFIND
LfIND
L9ND
L!4ND
L9ND
LRND

26
27
28
29
3B

16.3N 128.6E 98321
16.3N 12@<6F 98321
16.3N 12E.6E 98321
16.3N 128.6E 98321
16.3N 128.6E 98321

EYE 90 PCT CIR D Ift 32NM
EYE 98 PCT CIR
EYE 78 PCT CIR OPEN E
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----- . .31
32
33
34
35
36
3?
3B
39
40
41
42
43
44
45
46
47
4B
49
50
51
52
53
54
55
56
57
58
59

FIx
tio.

;
3
4
5
6
7

10E6B0
100730
108680
101030
112350
120050
120250
120658
120950
121150
121250
12135E
121450
121550
121650
1217513
121B50
121958
122150
122250
130050
130550
130650
130950
131150
131250
131450
131850
132200

T1f’E
(z)

081200
8818BB
091200
091000
130000
142100
151BBB

15. ON
15. RN
15. EN
15. lN
16.4N
16.5N
16.5N
16.8N
17. ON
17.2N
17.3N
l?.3N
17.4N
17.4N
17.5N
17.4N
17.5N
17.5N
17.6N
17.6N
17.7N
lS. ON
18.1 N
18.3N
lt?.5N
IB.6N
18.7N
19. ON
113.BN

lf. ft
17.7E
17.5E
17.2E
14. IE
14. IE
14. OE
13.8E
13.7E
13.5E
13.5E
13.4s
13.4s
13.42
13.4s
13.3E
13.3E
13.2E
13. lE
13.lE
13. IE
12.8E
12.8E
12.8E
12.6E
12.6E
12.5E
12.3E
12.3E

L9ND
Lt4ND
LQND
LfiND
LRND
L9ND
L9ND
L9ND
LFIND
LFlttD
LF4ND
LflND
LFIND
LFIND
LFIND
Lt)ND
LflND
LRND
LfiND
L9ND
LRND
LRND
LRND
L9ND
LRND
L13ND
L6iND
Lf4tiD

FIX INTENSITY NEQREST
POSITION EST1PUY7E D9TH (Ntl)

13. ON 123.7E 055
13. IN 123. BE 055
14. ON 121. EE 058
14.5N 12EI.2E 050
17.8N 113.lE ess
20.4N 118.7E 060
21.7N IE17.9E 855

NOTICE - TNE f+STER ISKS (*)

015
050
025
025
075
038
045

1872/ 430E4 EfE 68 FCT CIR OPEN E
1E17L/ ‘loam
1077/ 417Ei5
1e71/ 439E15
18683 52SB6
1e732 43866
16413 53986
lEi512 535B6
10512 53405
18512 53495
18512 53485
1E512 534Q5
1E1512 534@5
18512 53483
1B51 1 53485
18511 53405
18s12 53304
18512 53384
11712 533E4
18712 53302
V3712 53382
38762 53405
39713 534B5
38713 534B5
3///3 534n5
3///3 534B5
3/,,/3 53405
5///3 ,.////
10512 531134

SYNOPT [C F IXZS

COl?fSNTS

~ 9B444

w 98448
IJII 9842B
W13 98426
Lm3 599BI
lml 59758
IJ’11 59632

IND ICRTE F f X3 UNREPRESENTIITIVE FIND NOT USED FOR BEST TR~CK PURPOSES.

16.3N 12B.6E
16.3N 12B.6E
16.3N 12Li.6E
16.3N 12B.6E
16. BN 112.3E
16. EN{ 112.3E
16.8N 112.3E
16.8N 112.3F
16.8N 112.3E
16. SN 112.3E
16. BN 112.3E
16.8N 112.3F
16.8N 112.3E
16.8N 112.3E
16.8N 112.3E
lG. BN 112.3E
16.8N 112.3E
16.8N 112.3E
16.8N 112.3E
16.8N 112.3E
16. BN 112.3E
16.13N 112.3E
16. BN 112,3E
16.8N 112.3E
16. BN I12,3E
16.8N 112.3E
16.8N 112.3E
16. BN 112.3E’
26.8N 118.3E

9B321
98321
98321
98321
599B ,

59981
599B 1
599B ,

599B 1
5s98 1

59981
59981
599s I
59981
599s 1
599B 1
59981
5998 I
59981
59981
59981
59981
59981
59981
59981
59981
59981
599B 1
>975a
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I TYPHOON JUDY
BEST lRRCK DRT9 I

BEST TFwICK LJRRNING 24 HOUR FORECllST ~ HOUR FORECOST 72 HOUR r:OREC9S I
ERRORS

tlJ/DWliR POSIT
ERRORS ERRORS ERRORS

WIND POSIT WIND DST WIND POSIT IJIND DST WIND POSIT LIIND DST WIND
e9E5eEz 12.1 147.3 28

POSIT LJIND DST lLIIND
0.0 0.0 0. ‘0. B. 0.0 0.0 B. -8. B. B.B B*B E.

8905862 12.6 146.2 25 B.B B.O 8. -e. B. B.B
-B. B. 0.0 0.0 9. -@. 8.

0.0 B. -8. E.
09e512Z 12.6 145.1 30 0.0 E.B B. -B. B. 0.0 E.B O. -B. @.

0.0 8,E E. -E. B. e.B 0.8 B. -a. 8.
0.0 0.0 B. -E. E. 0.0 0.0

Ei9E51Bz 12.6 144.1 35 12.7 144.2 25. S. -10.
2. -9. 0.

13.3 140.4 48. 113. -18. 13.S 137.2 50. 197. -15.
@986BBZ 12.9 143.5 40 12.8 143.2 40. 19. B.

14.2 134.1 65. 381. -15,
13.2 139.1 58. 168. @. 14.0 13S.1 68. 256. -10.

0906062 13.2 143.1 40 13.1 143.1 48. 6. E!.
15.2 131.0 70. 427. 15.

13.6 140.5 S0. 84. -5. 14.4 136.8 65. 228.
S$906122 13.6 142.7 45 13.5 142.6 48. 8. -5.

-10. 14.9 133.1 75. 452.
14.5 139.7 55. 7e. -5. 15.2 136.1 65. 246.

0906182 14.0 142.2 50 13.8 142.2 50. 12. B.
-18. 15.7 132.4 8J. 4iI.

14.6 148.B 65. 144. B. [5.3 136.S 75. 315. -5.
8987802 14.5 141.5 50 14.4 141.6 58. B. a.

15.3 133.0 8S. 533.
15.9 139.1 S5. 109. -5. 17.2 136.2 BE. 266. -5.

8987062 15.0 148.6 55 14.7 140.8 55. 21. B.
18.2 133.0 95. 332.

16.2 13B.8 7si.133. -5. 18.2 134.s e5. 257. -5.
0907122 15.B 139.7 68 15.7 140.0 55. IB. -5.

19.2 13EI.7IW3. 417.
17.9 136.8 75. 91. B.

89B71EIZ 16.7 138. B 65 16.7 139.2 68. 23. -5,
19. B 133.6 90. ZIEI. 5. 21.8 13B.8 llB. 354.

19.2 135.7 88. 73. B. 28.9 132.2 95. 215. 18. 22.7 129.5 115. 36s.
09 BEBBZ 17.3 137.9 7a 17.4 137.8 60. 8. -10. 19.7 133.8 85. 114. B. 22.8 131.0 110. 195. 30. 25.4 IZ9. B 1]5. 313.
B9BBk36Z lEI.2 137.8 75 lB. I 136.9 65. 8. -lB. 2E.6 133.4 90. 112. B. 23. I 138.8 115. 227.
0908122 19.3 136.2 75 18.8 136.1 70. 31. -5. 21.6 133. I 95. 1E16. 18. 24.2 131.0 1B5. 211.

35. 25.8 129.7 95. 353.
30. 26.8 129.8 95. 374.

E90SieZ 20.4 135.5 S6 20.5 135.3 75. 13. -5. 24. B 133.3 95. 42. 10. 3SI.2 135.3 90. 224. 15. 33.3 142.9 88. 376.
09@9BBZ 21.4 134.7 85 21. B 134.5 90. 26. 5. 26.4 133.3 105. 188. 25. 33.4 137.0 7B. 3BB, -5. 8.8 B.B EI. -o.
8989062 22.4 133.9 90 22.5 133.8 90. 8. R. 27. B 133.4 98. l@3. 18. 34.0 137.3 65. 379. -10.
0989122 23.3 133.6 85 23.4 133.4 98. 13. 5. 2B.7 134.1 85. 169. 18. 36.1 139.2 60. 465. -15.
B9B91BZ 24.2 133.7 85 24.2 133.2 9B. 27. 5. 29.7 134.6 65. 192. -18. 38.8 141.3 4!3. 54B. -35.
E91BEBZ 24.8 133.8 80 24.8 133. B 75. a. -5. 29.3 134.’7 65. 136. -18. 37.3 148.9 45. 403. -38.
0910062 25.4 134.1 8S! 25.7 133.8 75. 24. -5. 31.4 135.8 68. 216. -15. 39.2 143.0 40, 434. -3e.
B91B12Z 25.9 134.4 75 26.3 134.9 75. 32. E. 31.8 136.2 60. 187. -15. 0.8 0.0 8. -B. 0.
8910182 26.5 134.8 75 26.4 134. B 75. 6. B. 38.1 137.6 70. 45. -5. 8.B 8.B 8. -0. 8.
B9110BZ 27.1 135.3 75 27.1 135.3 SE. E. 5. 31. B 136.5 70. 81. -5. 8.8 0.8 8. -E. 8.
e911E16Z 27.8 135.9 75 27.9 135. B 75. 8. B. 32.7 139.2 6EI. 110. -la. 8.8 0.0 B. -8. B.
8911122 26.7 136.5 75 28.4 136.3 ?5. 21. 8. 32.8 139.7 60. 234. 5. 8.EI B.8 B. -E. 8.
B91118Z 29. B 136.8 75 29.5 136.9 ?a. 19. -5. 36.1 139.7 6B. 204. 28. 0.0 O.B 0. -@. B.
B9120BZ 31.4 137. E 75 31.7 ]37.2 78. 21. -5. 8.8 8.8 E. -8. 6. B.B 0.0 8. -B. E.
0912062 33.6 137.3 78 33.5 137.3 7B. 6. B. 0.8 S..8 e. -0. B. 0.0 B.e B. -0. 9.
0912122 36.2 137.4 55 35.4 139.3 68. 1E4. 5. 8.0 0.8 0. -e. B. 0.0 8.8 B. -0. 0.
0912182 39.5 139.5 48 48.0 148.8 45. 38. 5. 8.0 B.6 0. -e. R. 8.B 8.8 8. -8. E.

FILL FOREC9S13 TYPHOONS LH ILE OKR 35 KT6
LRNG 24-HR 4B-HR 72-HR LRNG 24-HR 4B-HR 72-HR

9VG FORECAST POS 1T ERROR 19. 125. 298. 481. 19. 125.
f!~ RIGHT RNGLE ERROR 15. 73. 126.

298. 481.
262. 15. 73. 126. 262.

fWG INTENSITY mGN lTUDE ERROR 8. 16. 19.
-:: -8. -3, 11.

4.
W/G INTENSITY BIW3

8. 16. 19.
-2. -8. -3. 11.

NUmER OF FORECFISTS 2s 25 19 13 29 25 19 13

DISTRNCE TRFN%LED 8Y TROPICAL CYCLONE IS 213S. Nfl

r7VERfIGE SPEED OF TROP ICRL CYCLONE IS Il. KNOTS

TYPHOON JUDY
FIX POSITIONS FOR CYCLONE NO. 19

FIX TIE FIX
NO. (z) POSITION RCCRY DVOR9K CODE

1 E5EEBB 12. IN 147.3E PCN 6
2 B5B3BB 12.3N 146.9E PCN 6
3 B5B52B 12.5N 14S.6E PCN 5 T1.5/l.5
4 E15B6B8 12.6N 14S.5E PCN 6
5 B5B9EiR 12.8N 146.3E PCN 6
6 051208 12.7N 145.5E PCN 6
7 05160B 12.3N 144.2E PCN 6
8 B518BB 12. lN 143.5E PCN 6
9 B521BB 13. lN 143.6E PCN 6

10 060000 13.4N 143.3E PCN 6
11 E16B3BB 13.3N 143. lE PCN 6 T2.5/2.5 /D1.8z?lHRS
12 86B5E8 13. lN 142. BE PCH 5

SF)TELL ITE F lXES

COI%%ENT6

[NIT OBS ULCC FIX

13 B6B68@ 13.3N 142.7E PCN 6
14 B6@988 13.4N 142.5E PCN 6
15 061200 13.5N 142.5E PCN 6
16 061608 13.3N 141.6E PCN 6 ULCC FIX
17 061753 14. EN 141.9E PCN 5 8RKS CONTINU IN
lB 862160 14.4N 141.8E PCN 6
19 B7EIEBE 14.4N 141.4s PCN 6

0.0 B.B 8. +3.
i3. B 0.0 B. -B.
0.0 0.0 F!. -8.
8.0 0.0 9. -0.
0.0 0.0 B. -8.
B.8 0.0 E. -8.
0.0 0.0 B. -6.
0.8 0.0 B. -B.
0.0 0.0 B. -B.
0.0 0.0 0. -0.
0.0 8.0 0. -B.
8.0 0.0 %. -Q.
0.0 8.0 B. -R.
0.0 0.8 0. -0.
8.0 0.0 8. -@.

SITE

PGTIJ
PGTU
PGTW
PGTW
PGTIJ
PGTIJ
PGTIJ
PGTIJ
PGTW
PGTW
PGTIJ
PGTIJ
PGTIJ
PGTIJ
PGl_J
PGTLJ
PGTIJ
PGTIJ
PGTW
PGTw
PGTIJ
PGTIJ
PGTLI

15.
-5.

0.
15.
20.
35.
40.
40.
?0 .
20.

5.
B.
B.
B.
0.
0.
0.
B.
B.
0.
0.
B.
B.
0.
B.
B.
8.

28 E7B3B8 14.3N 141. lE PCH 6 T3.5/3.5 ~l. W24HRS
21 878456 14.3N 14D.9E PCN 5
22 070600 14.7N 148.7E PCN 6

* 23 078900 14.8N 140.5E PCN 4
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24 07120E 15.9ti
16,7N
16.9N
16.8N
17.5N
17.5N
17.7N

139.9E
139.2E
13E!.7E

PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
FCN 6
PCN 6
PCN 5
PCN 6

PGTIJ
25 8716Ew3
26 071741

W.;TW
Prrw
RUDII

U[.CC FIX

ULCC F 1X
27
28

871741
072100

138.6E
138. OE
137.7E
137.4E

prfi!j
PG-rw
FGTw
PG”rlJ

29 @SEIEB13
38 EaE3Br3 T4 ..55/4 MI 1. 8/241 IRS
31
32
33
34
35
36
37

080444
080600
080900
081200
E8160E
EE1728
09 E1380

17.9N
17.9N

137.2E
137.2E
137.2E
136.3E

pc RJ
PGTWlB.3N

19.4H
19.7N
2B.4N
21.9N
21.9N
22.4N

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
FCN 6 T5. W!5.E MB.5/24NRS
PCN 5
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 5
PCN 4

ULCC FIX
ULCC FIX
ULCC FIX

135.2E
135.3E
135.13E
135. BE
134.3E

F,; r(J
FGTW
w rkl38 09 L!3LN3

39 E98613 FGTW
P! ru
PGTW

48
41
42
43
44
45
46
47
48
49
58
51

E90900
891200
091600
091800
091858

22. 9N
23. IN
23. 7N
23. BN
24. IN
24. IN
24.4N

133.6E
133.6E
133.5E
133.4s
133.5E

w, rLJ
PGTLJ
PGTLI
ROTJN
PGTLI
Pl; TW
p~r~

091858
092180

133.6E
133.6E
133.7E
133.8E

! 00008
100380
100601
10@900
101.200
101600
101800
101846
102100

24. EN
25. lN

PCN 4
PCN 4 T5.8/5. B MEJ. Ei24HRS

ExF LLCC

25.5N 134.8E
25,7N 134.3E
26.8N 134.6E
26.3N 134.8E
26. IN 134.8E

PCN 3
PCN 4
PCN 4
PCN 4
PCN 4

Fr, ilJ
P:; rw
pG nJ
PGTIJ
PGTW
PGTw
PGTLJ
pGTL,j

PGTw
PGTLI
pG rw
PGTW
PGN
PGT1.J
PGTIJ
PGTW

52
53
54
55

26. ON
26.4N

135. OE
135.2E
135.2E
135.3E
135.7E
135.8E
136.3E
136.8E
136.9E
137. lE
137.6E

PCN 3
PCN 4

56
57
58
59
60

110000
110300
1]a549
110900
lli280
111600
111800

26. 9N
27. 4N
27. 7N
28. ON
2B.3N
29.2N
29. EN

PCN 4
PCN 4
PCN 3 T4. a/4.5 AJJI .W27HRS
PCN 4
PCN 4

61
62

PCN 4
PCN 6

63
64
65
66

* 67

111S34 30. BN
1121BSI 313.3N

PCN 5
PCN 6

120000
120300
121800
121810

31.8N 137.5E
32.3N 137.8E
41. IN 142. lE
41. lN 142.lE

PCN 4
PCN 4
PCN 5
PCN 5

ULCC 31.3N 138. uE PGTW
pcTu

PGTw
RODN* 6B

FrIRCRllFT FI~S

I?SN
NO.

FIX TIPE FIX FLT 78BtB 08S mX-SFC-lAt4D ~X-FLT-LM_-LND FrCCRY
NO. (z)

EYE
POSITION LVL

EYE OEIEtl- EYE TEFP (C)
HGT I16LP VEL/EIRG/RNG D IRA?EL/TJRG.,RtlG t!llV/IKT SHllPE DI9WT9TION DUT/ IN/ DPiSST

a52239
060036
0611E7
061aal
062108
070623
870843
072059
08@607
080902
081005
082034
0986aa

12.8N 143.7E
13.3t4 142.8E
13.6N 142.7E
14. IN 142.2E
14.3N 141.8E
15.2N 14EI.5E

15BBFT
7E10rm
70Elra
7B0r’a
?ema
700m
7emm
780rr8
7eetB
7mJrB
7aBr8
7a0r”B
7aam
78am3
7a0m
7%0rB
700PB
?%am
7eem
78.Om
7aatlJ
7eRrB
780m
Wm’m
7f10rB
700t B

3009
3013
29a5
2987
2964

994 45
35

1s0
a2a

15
58

270
020
300
110
218
23a
148
220
188
148
1513
388
2ea
200
160
e2a
130
350
309
360

41 190
35 320
42 228
52 068
47 13G
53 12a

25
90

120
40
30

108

83
35
58
9s
97
54

+24 +23 31
+Iz +13 +11

1
2
2
3
3
4

+1.? +15 + 95
6
7

50
60
50
45
m
5a

70
60
55
5a
60

130
100

45
40
6B
38
90
60

15.5N 14a.2E
17.lN 138.2E
lB.2N 136. SE

220
100

67 048 9B 5 3
46 12E m 8 113

+12 +14 +10
ELL IPTICFrL 4B 2B :49 +15 +15 +14

+16 +12
C IRCUL13R 25 +12 +15 +14

4
58

9
18
11

29a6
2832
2814
2743
2706
2729

978

968
I 80
2aa

84 lUB
69 030
E2 7EF3
Ba 190
85 12B

75
40
40
20
65

10 5
10 la
53
S3
85
55

10 3

7
7
8
8

ia

IB.7N 136. SE
2EI.6N 135.2E
21. ON 135.8E
22.5N 133.7E
22.8N 133.6E
24.3N 133.8E
24.7N 133.7E
25.9N 134.4s
26. ~N 13404E

12
13
14

210
020
300
020
328

15
60
75
7a
8a

ELLIPTICFIL 4E 3B 090 +2B +19 +11

a9a848
B92 102
092316

2730
2777
279 i
2793
2786

959
965

967

966

67 2aE
73 000
77 31E
71 050
75 250
e7 21a
65 200
70 130
64 a30
70 240
82 a40
66 280
ea t3a

60
90
7a
65
75

1:

+1?
+15 +13 +13

10
11
11
12
12

15
16
17
18
19
20
21
22
23

10 3
15 la
10 9
la 2
52

101230
101509

+12 +15 +1s
+15 +16 +15
+15 +16 +14102207 26. EN 135. 2E

1D2311 26.8N 135.2E
11B322 27.4N 135.3E
119622 27. BN 135.9E
llBtll B 28. ON 136. OE

2707
2787

55
65
68
60
65
70
75
75

220
3aa
300
36a
248
130
270
090

90
60
90

120
98

1na
m
4a

13
13

2S88
2798
279S
2883
2776
2775

128 5 5
128 s 5

+15 +16 +15 14
14
14
16
16
17

966
967
964
973

+15 +15 +15
+18 +16 +12
+18 +15 +13
+B +15 +11

80
120

30
48

55
41
2 10
33

24
25
26

112219
i 20203
120701

3LI.9N 136.7E
32. lN 136.9E
34. ON 137.3E
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FIx TIME
NO. (z)

1 a51s35
2 052035
3 E6a835
4 G68 135
5 868235
6 12R8EiE
7 Izwsm
8 12Em3E
9 1289Q9

16 t21m3@

F 1X
POSITION RIID9R RCCRY

13. L3N 143.8E LIWD POOR
13. BN 143.6E LRND POOR
13.5N 143.2E LRND F91R
13.6N 143.2E LRND F61R
13.6N ;43.2E L(IND FIIIR
34.3N 137.9E LRND
34.5N 137.617 LIX’ID
34.4N 137.6E L9NtJ
34.9N 13B. IE LFIND
35.3N 13B.4E LRND

RfrDRR FIXES

EYE Ei’5 R12DOB-CODE
SHRPE DItltl I?SWflR TDDFF

6//// 5////
6//.,/ 4////
22?A5 53132
5//,.5 73619
5///s 78 I 24

SmOPTIC FIXES

FIX Tlf’E FIx INTENSIIY NE9REST
NO. (z) POSITION EST IIWTE D17TR (Nil) COI’HZNTS

1 i286@0 33.9N 138. lE 860 065 LMI 47665
2 12k39EEI 34.9N 1313.4E 055 025 LS’1147696
3 1212EE 36.3N 138.3E 050 050 lfll 47684

COtiNTS
WIDFIR SITE

Posl”rloN L611 NO.

13.6N 144.9E 91218
13.6N 144.9E 91219
i3.6N 144.9E 91218
13.6N 144.9E 91218
13.6N 144.9E 91218
34.6N 135.7E 47773
35.2N 137. EE 47636
35.3N 13E.7E 47639
35.3N 13B.7E 47639
35.311 13B.7E 47639

4 12150E 37.7N 13B.BE 045 820 Lf43 47604
5 1218Lle 39,5N 139.5E 040 025 M43 475S2

NOTICE - THE ASTER ISKS (*) IND lCWE F [=S UNREPRESENTfiTIVZ rlND NOT USED FoR BEST TR9CK PURPOSES.
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-,--7 --.. -,/ . . . . . ..- -. .._. .—
?- ,,m, ,m rf.”ee---B,> , SK”(.F. wHt<N IN(3 24 HUUK F URkCW5 r 4S HOUR FOI?ECRST , c “Uu. .“Kc L,,, ,

ERRORS
DST WIND
49.

ERRORS ERRORS ERRORS
POSIT WIND 2JSr LIIND POSIT WIND DST U[tlD POSIT

18.7 129.9 4B. 42.
WIND DST WIND

-5. 19.2 126.4 45. 189. -45. 19.5 12!.3 55. 268. -55.
18.7 129.1 48. 51. -18. 19.2 125.2 SE. 14Ei. -58. 19.5 !213.8 Gff. 3@6. -48.
17.9 )29.5 45. 72. -2E. 17. B 126.6 58. 146. -58. 17.2 123.2 68. 231. -40.
19.1 127.9 45. 95. -4E. 17.9 124.5 55. :87. -45. 17.5 1221.858. 2S9. -58.
19.2 128.4 50. 78. -48. IB.1 125.4 60. 153. -5a. IB.5 122.0 65. 198. -35.
19.2 127.8 68. 49. -40. 19.5 124.1 65. 95. -35. 19.8 128.8 65. 197. -48.
19.8 126.7 66. 29. -4E. 19.8 t23.e 65. e2. -35. 19.5 126.4 65. 237. -48.
19.2 125.8 95. 88. -5. 19a 122.8 lee. 144. !e.s 119.4 IW3. 31e.
20.4 125.e 180. 13. -18. 2e.7 122.6 115. e4. I:: 21.2 119.4 e5. 297. -]::
21.8 124.9 1E5. 33.
20.e 124.8 tie. e.

e5. 35e. -s.
98. 269. 5.

28.7 124.3 110. 17. e5. 3ee. 5.
21.6 124.2 118. 48. ea. 3af3. 5.
21.3 123.2 118. S6.

m~WliR
Ei9160Erz
091686Z
091612Z
8916182
a9 I 7eez
e917e6z
e917]2z
@917113z
t39]eaez
891 S062
8916122
B91Blez
891 900?
0919e6z
E91912Z
09191ez
a92eaBz
092ee6z
B92B12Z
89201ez
2192IEIEZ
E1921062
8921122
0921182
E!a22Boz
B922Ei6Z
21922122
0922182
Et92300Z
a923e6z
8923122
E1923182
8924eez
8924862
E92412Z
B924182
8925002

POSIT WIND
17.5 133.7 3!3
17.7 132.3 30
17. e 131.6 35
le. ] 131.1 4E
le.3 13@.5 45
le.7 13B. B SE
19.1 129.6 65
19.2 129.1 B5

POS”lT LIIND
17.e 132.9 38.
17.8 132.2 3B.
17.e 131.8 35.
17.9 131.e 35.
le.8 13e.8 40.
lB.6 129.9 58.
18.9 129.5 5B.
W.E 126.e ee,
19.6 12e.5 9e.
2EI.13127.8 95.
2Ei.2126.9 12!0.
20.2 126.3 lEB.
2e.e 126.8 105.
2!3.8125,3 185.
28.6 124.8 185.
28.8 124.2 105.
21.8 124.1 1c35.
21.2 123.9 118.
21.e 124.E 118.
21.0 124.e 1D3.
21.0 124.B 98.
21.2 124.6 90.
21.e 124.e 90.
21.6 124.8 135.
22.2 125.1 75.
22.7 125.4 78.

El.
0.
0.

-5.
-5.

-1::
-5.

B.
-5.

0.
e.

-5.
5.
5.
5.
5.
5.
5.

10.
-5.

0.
5.
5.
0.

-5.
-5.
-s.

0.
-5.

e.

e.
e.
13.
25.

1::
21.
13.
16.
6.
le.
13.
12.
B.
23.
16.
21.
17.
le.
B.
11.
25.
12.
6.
18.
12.
le.
e.
12.
20.

19.5 128.3 98
19.e 127.6 me 5.

I@.
le.

21.2 121. e
21.1 122.6
21.8 122.2

115. 130.
115. 95.
118. tie.
lBB. 151.
90. 244.
9B. 219.
75. 2e9.
92! . 236.
95. 233.
9B. 164.
9B. 1B3.
9a. !75.
99. 216.
70. 222.

10.
10.
10.
5.
0.
5.
-5.
15.
28.

21.3
21.1
21.8
22.1

lle.4
12e.I
119.5
119. B
117.7
ile.4
117. ?
122.4
123.7

28.2 127.8 180
20.3 126.6 1F3E
2FJ.6125.9 llB 10.

5.
0.
5.

21. e 122.1
21.9 12e.5
21. B 121. F3
22.4 119.8
24.7 121.9
24. B 122.2
24.5 123.7
24.5 123.7
23.2 124.4
24.2 124.5
25.6 125.1

2E.6 125.3 IBe
20.7 124.9”l&2
28.7 124.6 188
28.8 124.3 lEIB
28.9 124.1 1B5
21.E 124.3 185
21.1 124.3 188
21.1 124.7 95
21.2 124.e 90
21.4 124.9 85
21.e 124.e eo
22.2 125.2 75
22.6 125.7 75
23.8 126.2 75
23.6 126.9 75
24.2 127.4 65
24.8 128.4 7a
25.7 129.2 70
26.8 130.2 75
27.7 13EI.6S8
29.1 131.2 78
31.2 132.1 70
33.3 132.5 65

2].e
21.9
24.5

8e. 447. 5.
75. 437. El.21.2 123. E ID5. 74.

21.4 122.1 185. 124.
22.4 122.3 110. 155.
?2.3 123.5 llB. 98.
?2.2 123.6 1!0. 87.

45. 507. -38.
es. 331. 28.
e5. 387. 15.
88. 249. 10.
88. 273. 5.

15.
2e.
25.

27.4
27.7
27. e
27.6

125.2
125.2
124.e
124.7
125.0

15.
15.
25.
20.
0.

?2.2 123.6 Ii@. 71.
?1.8 124.5 90. 4S.

30.
15.
15.
5.

25.e
27.3
28.S

es.
es.
68.
68.
60.

331.
368.
S96.
645.
756.

5.
15.

-la.
-5.
15.

?1.9
?3.2
?2.2

124.5
125.2
!24.7
125.5
126.2

90.
80.
eo.
70.
50.

79.
56.
14e.
107.
12a.

5.
5.

-2a.

23. B
25.2
27.8
27. e
28.2
3e.2

a.0
0.0
0.0
0.0
0.0
0.0
0.0
e.e

124.2
124.6
125.4
128.0
128.B

70.
65.
35.
45.
4a.
4a.
0.

372.
355.
332.
296.
361.

-5.
-15.
-35.
-25.
-25.
-5.
e.
8.
0.
0.
e.
0.

26.0
26.4
8.0
e.a
e.e
0.0
0.8

123.4
122.3
e.e
a.e
e.Ei
0.0
0.8

?3.e
?4.7 e.

0.
-a.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-e.
-8.
-0.
-0.

El.
0.
El.
e.
e.
e,
e.
e.
El.
e.
0.
e.

23.2 126.2 78.
23.5 126.6 70.
24.1 127.5 65.

?5.7
?5.5
?7.2
?7.5
31.9

127.6
Ize.o
130.1
130.7
133.5

55.
50.

e7.
142.
4a.
100.
e3.

-15.
-25. 0.

0.
B.

S@.
50.
5e.
50.
45.
e.
0.
a.
0.

-38.
-20.
-20.
-15.
B.
0.
0.
8.
0.

132.1
0.0
0.8
0.8
e.e

319.
-e.
-B.
-0.
-0.
-e.
-0.

:;:

24.7 128.2 65.
25.9 129.5 7E.
26.B 13a.2 65.
2S.0 130.5 .78.

2EI.9131.1 78.
30.e 132.2 7e.
33.6 132.8 70,
35.7 132.7 45.

0.0
8.0
ff.e
0.0
a.B

0.
8.
e.

fi.e
e.e
0.0
0.0
E.0

B.
0.
0.
0.
0.
e.
0.

e. -le.
19. -le.
13. a.
25. 0.
23. 5.
15. B.

!2.8
33.7

134.0
133.4

a.0
8.0
e.e
0.0

e.e
0.0
Ei. e
o.e

-e.
-a.
-0.
-e.

0.0
B.E
0.8
0.0

0.
ft.
0.
0.

o.e
8.0

0.
e.

E.E
e.a35.5 132.5 45

8LL FORF4XSTS
LRNG 24-HR 48-HI?

RVG FOREC(IST POSIT ERROR 15. 75. 201.
WA RIGHT flNGLE ERROR 9. 49. 134.
JWG INTENS tlY mGN ITUDE ERROR 4. 2e.
(W% INTENSITY EIlflS -1. :::
NUI’BER OF FORECPrSTS 37 33 ;;.

D ISTflNCE TRR’VELED BY TROP IC12L CYCLONE IS 1647. NM

72-HR
T’~HOONS LH ILE OVER 35 KTS

LRNG 24-NR 4EI-HR 72-HR
344. 14. 75, 201. 344.
263. 9. 49. 134. 263.

19.
-10.

25

FIVER9GE SPEED OF TROP IC9L CYCLONE IS 8. KNOTS
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R IRCIN?FT FIXES

TItE FIX FLT 7BEtE ORS t’WX-SFC-LliD mX-FLT-Lkl_-L.BW) FILCRY
(z)

EYE! EYE ORIEH-
POS1TION LVL

EYE TEFP (C) NSN
HGT t15LP vELmRG/R)iG DIRML/Tl?G/NNG NflViT~T SHtlPE D10tVT9T10N OUT/ It{/ L7P/SST NO.

FIx
NO.

1
2
3

:
6
7
8
9
18
11
12
13
14
15
16
17
16
19
20
21
22
23
24
25
26
27
2s
29
38
31
32
33

FIX
NO.

;
3
4
5
6
7
8
9
la
11
12
13
14
15
16
17
10
19
20
21
22
23
24
25
26
27
28
29
30
31
32

FIx
NO.

;
3

160014
160855
170023
170646
170837
171986
t7210B
1BE6@S
180s48

17.7N 132.7E
17.8N 132.2E
IB.4N 13E1.4E
IB. SN 13i3. EiE
18.9N 129.8E
19.3N 129.8E
19.4N 128.7E
19.9N 127.4S
2B. ON 127.3E
2B.8N 126.2E
28.6N 126.2E
2B.6N 125.2E
22i.6N 125.lE
2E.8N 124.4E
2@. EN 124.4S
21.8N 124. lE
21. BN 124.2E
21.2N 124.3E
21. BN 124.7E
21.5N 124.8E
21 .3N 124.8E
21 .9N 124. EE
22.2N 125.2E
22.7N 125. BE
22.8N 126. BE
23.8N 127.4E
24.eN 127. SE
25.6N 129. lE
25.7N 129.2E
27.5N 13E.3E
27.9H 138.7E
3B.4N 132. BE
31.lN 132.lE

15BBFT
7mm 36!56
?Elem 3a8a
7BBm 292I3
78Bm 2984
7EEN6 2?2e
7PJFlm 2667
7EEm 2566
7EEPM 2584
7EBm 2632
7E4Em 2725
7B2NIS 2662
780r9 2644
708P83 2598
7B8m 2597
76Bm 2544
7EEm 2556
7kT@m 2654
7E8m 2G73
78EN’E 26S 1
i6@FE 2728
708m 2760
7f18m 2789
7@EIm 2795
7B0m 2793
78BIIB 2807
7mm 2811
7@Bm 2771
7BBm 2782
70BW 2824
7EM3F23 2854
?BBm 2858
7FltTm 2859

1003 35 850 6S 868 29 34FJ
999 35 E2E 35 120 35 i33L?

45 34E 11 24E 39 15FI
5R 278 IB 1913 51 a90

45
12a

15
3

la
2
2
1

;
2
5
2

+24 +25 +24
+]a +22 +22
+12 +16 +!4
+13 +14 +11
+ja +14 +[a
+12 +16 +12
+11 +17+8

1
28 2

315
15 CIRCIILRR 25

25
15

4
4
5
5
6

976 45 31a 5LI a38 46 310
12a a8 810

952 jaa 26a m asa 92 a8a
93I3 la~ 248 7 23a 88 16a

laa aIa 6 asa 84 36a
26a 9a I 4a

956 I la 36a la a5a 57 31a

5a
la

C I RCULFW
CIRCULRR

B
8
la
6a
6a
28
4a
28
41
34
27
sa
5a
sa
43

C IF!CULRR
CIRCUL12R
ELLIPTICflL 120 +11 +18 +12 6

7182aa3
182249 C IRCLlLf4R 15 +2t? +23 +ILI

+]a +17 +14
+16 +(6 +14
+16 +17 +13

7
819a613

198856
1922a 1

taa Isa la 26a e9 16a
947 188 36Ei 12 358 88 26EI

65 a8a laa a9a 93 3s0

3
1
2
2
3

CIRCLILFIE
CIRCULRR
CIRCULI+?

35
4a 8

9
9

3a
192259
2aa623

942 350 85 278
936 65 078 6!3 278 76 178 CIRCULIIR 15

18
15 8

la
la
11
11
12
12
14
14
15
15
16
16

2aa9a2
2a2a38
2a23a7
2 la92a
2112a6
212a]l
212327

6a 26a Be a6@ 85 34a
3Ba 78 22a

954 6R 368 28 36a 88 268
68 2aa Iaa 28a 69 2a9

a8a 73 36a

C I RCUL13R
ELL IPTICflL

+14 +19 +14
Isa

3
7
7

+12 +15 +15
+11 +12 +12
+La +La +Ia

C [RCUL9R
C [RCULtlR
C [PCULFIR

5
8
7218 76 148

96a 69 3aa laa 828 65 3aE
85
95

15
15
5
5

+11 +Ll +]a
22a7a4
220947
222a56
222317

70 228 78 218 79 12EI
55 368 83 36EI 68 268

65
95 +18 +12 +]2

6e lea 120 19a a4 ]oa
76! Z4S 12a 336 78 23a

70
4a

I ea

3
3
7

+11 +14 +13
+12 +]8231a28

23121E
232223
24a]a4
24E93EI
241159

964 28a ea 228 17
1731a ea 2ae

97a 8a 21a 6a 24a 85 i2a
55 3aa 12a 13a 78 a3a

973 7a 22a 92 23a 98 I 3B

45
9a

7
3
3
5
5

+13 +15 +12
+13 +14 +13
+11 +13 +12

1s
18
19
19

ia3
65

3
5

laIsa 86 a2a

FIX
POSITIUN R9DflR RCCRY

EYE EYE RFID08-CODE
SHflPE Dvm 9StAlR TDDFF

RllOfiR SITE
POSITION M’11 NO.COt’JIENTS

1912aa
1913a0
2a09aa
21a4aa

28.2N 124.9E LllND
28.2N 124.9E LFIND
2E4.8H 124.2E LFIND
21 .eN 124.4S L9ND
21 .3N 124.3E LRHD
22.3N 125.46 LI?ND

359/4 7aaaa
359/4 4ab3ea
15/// 63GE36
354G &///
353= 5aaao
6///4 5////
///// /////
6///,, 5a4a8
6594/ 70588
659 1/ 7L1689
6591/ 7ala9
65/1/ 7a5a8
2a972 7a718
21912 78512
28912 767412
21912 78613
2!942 78612
65/// Sam 1

2a.4t+ m.aE 98136
2a.4N 122. aE 96136
2FJ.4N 122. qE 98136
20.4N 122. aE 98136

2112aa
2202aa
2215aa
2217aa
2221aa

28.4N 122.8S 98136
24.9N 125.2E 41i92?
26.2N 127,8E 47937
26.2N 127. E!E 47937
26.2N 127. BE 47937

23. 3N 126. 6E LRND
23.6N 126.7E 6
23.9N 127.lE L(IND

2222aa
2223a0

24. EIN 127.2E
24. IN 127.3E

LRND
LRND
LflND
L13ND
LRND
LfJND
LRND
LRND
L9ND
LRND
LRND
LFIND
L17ND
L9ND
LRND
LFIND
Lf)ND
LRND
LflND
LIJND
LIIND
LRND
LIIND

26.2N 127.8E 47937
26.2N 127.8E 47937

23aaa0
23ala0
2383a0
23a4a0
23e5a0
23a6aa
232aaa

24.2N 127.4S
24. IN 127.8E
24.6N 127.9E
24.6N 128. lE
24.7N 128.4S
24.8N 128.5E
27. IH 138. IE

26.2N 127.8E 47937
26.2N 127.8E 47937
26.21{ 127.8E 47937
26.2N 127.8E 47937
26.2N 127.8E 47937
26.2N 127.8E 479s7
2B.4N 129.5E 479a9

232aao 26.9N 13a.4s
2321aa 27.3H 13a.3E
232198 27.3N 138.7E
232200 27. 4N 138. SE
232200 27.4N 138.EIE
2323aa 27.6N 13a.SE
232388 27.7N 138.9E

65913 78114
65/// 5a316
65/// 78216
65/// 58513
65.,1/ 7E1416

26.2N 127.8E 47937
2B.4N 129.5E 4i9a9
26.2N 127. BE 47937
28.4N 129.5E 479a9
26.214 127.8E 47937

5191/ 53613
65/= 76316

28.4N 129.5E 47909
26.2N 127.8E 47937
28.4N 129.5E 479ag

2B.4N 129. SE 479a9
2B.4N 129.5E 47909
2R.4N 129.5E 479a9
28.4N 129.5E 479a9

24aaaa
24a laO
24a3aa
24a4aa
2485aa
24a6a8
2423aa

27.6N 138.6E
27.8N 138. ?E
2B.2N 131. aE
28.4N 131. EIE
28.6N 131. IE
2a.7N 131.2s
35.8N 132.4S

5a913 5a5a8
5a9i3 5a413
51912 5@219
51912 5Ei213
51912 5Ei213
55/42 58311
55/// 53424

28.4N 129.5E 47909
35.5N 133. lE 47791

SYNOPTIC F 1=S

Tl~ FIX lNTENSITf NE9REST
(z) POSITION ESTItW7E DfiTfl (Ntl) COttENTS

231588 26.6N 138. IE afis aea m 47945
241880 33.2N 132.5E a65 050 W 47B9B8
242188 34. E4N 132.6E 045 02a km 47765. W 47898, L~ 47887

NOTICE - TTiE fVS.TERISKS (*) IND ICfITE F 1x5’S UtlRFPRESENTf+T IW llND NOT USED FOR BEST lRlll:K I’URFOSES .
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BEST TRr4CK MRN I NG 24 HOUR FORECRST 48 HOUR FOREC6ST 72 HOUR FORFCFIST
ERRORS ERRORS ERRORS ERRORS

m/’DWliR POSIT WIND
B915E13Z 22.0 168.1 25
8915062 22.7 166.9 25
1391512Z 23.3 165.7 38
B91518Z 24.8 164.7 38
B916BEIZ 24.5 163.5 35
E1916B6Z 25.1 162.3 35
B91612Z 25.6 161.3 40
89161S2 26.2 16E.3 45
B917EiEIZ 26.9 159.5 45
0917862 27.9 15s.9 58
8917122 28.8 158.8 5FJ
091718Z 29.9 158.9 45
E19188BZ 31.2 159.7 45
E1918E16Z 32.5 161.0 45
E191B12Z 33.5 163.3 45
0918182 34.3 166.5 45
8919B8z 35.5 178.1 4S

POSIT WIND
0.0 0.8 8.
0.8 0.0 B.
0.8 8.0 0.
8.0 8.8 B.
0.0 EI. B 0.

25.2 162.3 3EI.
25.6 161.3 30.
26.2 16B.3 30.
27.5 159.3 35.
2E.5 159.0 45.
28.6 159.2 Se.
38.8 159.3 45.
31.4 168.5 50.
32.2 161.2 45.
33.7 163.1 45.
34.2 166.3 45.
35.0 178.8 4S.

DST W[ND
-8. 0.
-8. n.
-EI. B.
-a. El.
-0. 0.

6. -5.
0. -18.
8. -15.

3B. -la.
36. -5.
24. 0.
22. B.
43. 5.
21. 8.
16. 0.
12. B.
38. B.

POSIT LJIND DST WIND
0.0 8.8 0. -B. 0.
0.0 8.0 8. -0. B.
0.0 0.0 E. -B. 8.
8.0 0.0 0. -0. 0.
0.0 8.8 8. -B. B.

28.5 158.2 45. 52. -5.
28.6 15s.2 45. 34. -5.
29.7 158.8 45. 48. B.
33.7 160.2 50. 152. 5.
35.5 162.2 45. 19B. B.
35. !3 162. EI 45. 93. 0.
35.8 166.6 45. 9B. Et.
36.2 178.3 4S. 43. B.

0.0 0.8 0. -B. B.
0.0 E.E 0. -8. 0.
8.8 8.0 B. -E. 8.
0.8 @.B B. -B. 8.

PosIT LIIND ‘DiT WIND
0.0 0.0 0. -B. B.
a.e e.B e. -e. E.
8.Ei 0.0 B. -B. E.
0.8 e.e e. -0. e.
e.e 0.8 8. -e. E.

33.2 159.1 55. 185. 18.
33.2 159.1 55. 211. 10.
34.5 16B. B 50. 322. 5.
40.9 172.3 48. 289. 8.

0.0 B.B E. -8. B.
8.8 t3. O B. -8. E.
e.e e.e B. -e. E.
0.0 o.e 0. -8. 0.
8.0 0.0 8. -E. B.
0.0 0.8 0. -0. 0.
0.E 0.0 8. -0. B.
e.o 8.0 a. -0. 0.

FILL FOREC9STS TYFWIOIIS IJ-IILE OVER 35 KTS
LRNG 24-HR 48-HR 72-HR LRHK 2~-HR 48-HR 72-HR

FIV6 FORECiY5T POSIT ERROR 21. 88. 232. 8. 0, . B. 0.
flVG RIGHT IINGLE ERROR 14. 68. 152. e. B. 0. B. e.

flV6 INTENS 1TY mGN I TUDE ERROR 4. 2. 6. B. e. 0. B. e.

PP/7Z INTENSITY B1OS -3. -1. 6. B. e. e. 0. B.
NUmER OF FORECFISTS 12 8 4 8 e 0 B e

D ISTblNCE TTWELED BY TROP IC9L C~LONE IS 1424. NM

RkERflGE SPEED OF TROP IC9L CYCLONE IS 15. KNOTS

TROP ICRL STORM LOLFI
FIx POSITIONS FOR CYCLONE NO. 21

SFTTELLITS F lXES

FIx TI1’iE FIX
NO. [z) POSITION IICCRY D%UR9K CODE CO1’&ENTS

1 150318 22.5N 167.9E PCN 6 T1.5/l.5
2 151683 24. lN 164.5E PCN 6
3 151604 24. lN 164.3E PCN 6
4 152100 24.4N 163.9E PCN 6
5 160000 24.2N 163.4S PCN 6 T2. WZ. E
6 168388 24.8N 162.8E PCN 6
7 16E68Ei 25.2N 162.3E PCN 6
8 168986 25. BN 161 .7E PCN 6
9 1616EEI 26. ON 161. BE PCN 6

18 161800 26.2N 168.8E PCN 6
11 162100 26.8N 159.8E PCN 6
12 17BBBB 26.8N 159.5E PCN 6 T3. B=.8 @l.0i24NRS

lNIT OBS ULCC FIX
ULCC F 1X

ULCC FIX
INIT 08S

13
14
15
16
17
18

::
21
22
23
24
25
26
27
2e

170436
17E6E0
1789Ee
171200
17160e
17 Ieee
172180
180880
180424
188608
18898e
le1200
181688
iemm
182100
190000

27. 8N
27.8N
2B. IN
20.7N
29.5N
30.3N
3e. BN
3e . 9N
31.9N
32.4N
32. EN
33. 3N
33. 5N
34. IN
34.5N
36. tiN

15B.9E PCN 6
158.9E PCN 6
159.4s PCN 6
159. IE PCN 6
159.2E PCN 6
159.6E PCN 6
159.9E PCN 6
159.4s PCN 4
160. BE PCN 3
161.2E PCN 4
162.2E PCN 6
162.9E F’CN 6
165.5E PCN 6
166.3E PCN 6
168.1 E PCN 6
17e.9E PCN 6

ULCC F 1X

T3.ea. e /2.B. B/24HRS

T2. B/2.5 AII. W24NRS

POSIT WIND DST lJIt+D
8.8 0.e 0. -0.
8.8 0.8 0. -0.
8.8 B.B B. -B.
8.8 e.e a. -0.
8.0 0.0 B. -B.
0.0 8.8 3. -13.
e.e 0.e a. -8.
0.8 8.0 0. -0.
E.B 8.8 E. -8.
0.0 e.e 8. -0.
0.0 0.8 E. -B .
e.8 e.8 8. -a.
0.0 8.8 0. -8.
0.0 e.e 0. -B.
0.0 e.n B. -0.
a.e e.0 B. -e.
B.FJ 8.0 g. .0.

SITE

KGLK
KGIZ
PGTLI
pG13J
PGTW
PGTW
PGTW
PGTW
PGTw
PGTw
PGTIJ
PGTW
PGTW
PGTLI
PGTLI
PGllJ
PGTW
PGTw
PGTIJ
PGTW
pGm
PGTW

Paw
PGTw
PGTw
Pc (w

B.
El.
0.
0.
B.
8.
e.
e.
e.
0.
e.
e.
B.
B.
0.
0.
B.

NOTICE - THE W3TSR ISKS (*) lND lCflTE F 1=S UNREPRESENTFITI%TI fIND NOT USED FOR BEST TRRCK PURPOSES.
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BEST TRI?CK L!ARNIIIG 24 HOUR FORECRS r 4S HOUR FOKECRST 72 HOUR FORECRST
ERRORS ERRORS E!?!nx?s

FWLW’HR POSIT WIND POSIT
ERRORS

LtIND DST WIND Pos I T tJIND DST bJIND POS1T
E92186Z 1S.6 139.3 38 18.2 139.5 30. 27. B.

WIND B2T LIIND POSIT LIIND DST WIND
19.6 136.9 40. 15S. 15. E.E B.@ B. -Ei. !3.

8921122 19.8 136.6 3B 18.9 139.5 39. 67. 13.
8.0 E.B e. -e. E.

a.a Lf.0 El. -B. 9. 8.8 e.o u. --0. 0. 0.0 0.0 0. -0. 0.
89211BZ 28.7 i37. E 3EI 21. EI 13!3.5 3E. 43. El. 8.9 B.8 e. -o. B. E.E 8.0 El. -0. 0. 0.0
E9228@Z 21.2 136.6 38 21.4 136.6 3Et. 16. 8. 8.8 a.a e. -e. e.

0.0 0. -0. 0.
E.E 6.FJ 0.

8922062 22.1 136.2 25 22.3 135.9 2i3. %1. --5.
-El. 0. a.o 0.0 %. -0. 0.

8.8 EI.9 e. -El. E. E.e 8.0 8. -El. 0. 0.0 8.8 0. -0. 8.

(ILL FORECF3STS TWISOONS LEIILE OWR 35 KTS
I.RNG 24-HR 4S-M? 72-HR b2sIss 2~-HR 4B-HR 72-HR

FIVG FORECFIST POSIT ERROR 35. 155. e. 8. a. . 0. 0.
9VG R I GHT 9NGLE ERROR 21. E13. 0. 0.
WC INTENSITY tflGN 1TUDE ERROR 1. 15. 8. a.

cl. 0. 0. a.
0. 0. B. El.

9VTi INTENSITY BInS -1. 15. 8. e. e. E. B. 0.
IW43ER OF FOREC12STS 5 1 B B e B R 0

D1STF)NCE TRWELED BY TROP ICRL CYCLONE IS 282. m

FWER9GE SPEED OF TROP IC9L CYCLONE IS 12. KNOTS

TROP ICfll. DEPRESS 10N T022
FIX POSITIONS FOR CVCLOHE NO. 22

SRTELLITE FIxES

FIX TIE FIX
NO. (z) POSITION 9cCR% DvOR9K CODE

1 21 EIBFN3 17.-IN 139.8E PCN 6 T1.0/l.0
2 21030EI lB.lN 139. EE PCH 4
3 21B698 18.4N 140. BE PCN 4
4 21B9BB 18.8N 140.8E PCN 4
5 2112f7EI 19.5N 139.4E PCN 6
6 2116BB 21.2ti 13B.8E PCN 6

* 7 211BL3B 21. EN 139.5E PCN 6
* 8 212180 21.4H 13B.7E PCH 6

9 22@oB21 21 .2N t37. EE PZN 6 T1 .ft/l. e =0. W=HRS
10 22@30EI 21 .2N 136.7E PCN 6

INIT 0S5

SITE

PGn.J
pr;m
Ps m
PGTtJ
PGTW
PGTU
PGTw
PGTW
PG rw
PGTIJ

R [I?CRIIFT F I>(ES

FIX TIm FIX FLT 7a13m OBS Il)x-SFC-LND iWX-FLT-LW.-b ND 9CCRY EYE

NO.

EYE ORIEN-

(Z) POSITION Lkl.

EYE TE~ (C) mN

HGT MSLP %EL~RGX?NG D 1RMLMRGA7N6 NRVfiT SHRPE DIQM/TflTION OUr/ It{/ OP/SST NO.

1 2EiESi13 16.7N 140.5E 158FJFT
2 212236 21. IH 136.9E 15tlfIFT

1002 25 118 3E 8XI 22 2BB 5B 12 12
1003 25 249 38 259 18 368 lE 12 5

+27 +25 25
+25 +25 +25 27

NOTICE - THE QSTER lSKS (*) IND XC(WE F 1%S UNREPRESENTIITIVE llND HOT USED FOR BEST TTMICK PURPOSES.
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BEST TRRCK lJ17RNlNG 24 IIUUN FURECflST
ERRORS ERRORS

m~I?4+R POSIT LIIND POSIT LIIND DST WIND POSIT WIND DST WIND
121B1EIE4Z11.8 151.8 20 0.8 8.8 ~. -0. B. B.O B.B E. -L!. B.
IW1B6Z 11.9 151.8 2Ei E.E 0.0 El. -w. B. Ei.E 8.0 0. -0. El.
1801122 12.8 15FJ.225 12.6 158.2 25. 36. B. 13.3 147.3 35. 67. -10.
1EEI18Z 12.B 149.4 32J 12.4 149.1 30. 3B. d. 13.E 145.6 45, 2?. -5.
lm2mz 12.1 148.5 30 11.9 14s.5 3E. 12. a. 12.2 146.3 45. 118. -15.
10022I6Z 12.5 147.5 40 12.4 147.5 ~. 6. 0. 13.4 143.8 50. 8. -20.
1BB212Z 12.6 146.4 45 12.8 146.5 48. 13. -5. 13.8 143.2 55. 18. -30.

48 HOUR FOREWIST
ERROR’i

POSIT WIND DST WINP
0.% 0.0 @. -0. n.
0.0 0.0 0. -0. 0.

14. B 144.3 45. 84. -48.
13.4 1.42.8 55. 59. -35.
12.7 144.5 55. 211. -45.
14.9 141.8 6E. 78. -5EI.
15.5 141.1 6S. 65. -68.

72 HOUR FORSCIIST
EREoRs

POSIT WIND DST WIND
9.8 0.0 B. -9. 0.
8.0 Et? 0. -El. 0.

14.8 141.4 55. 113. -7E.
!3.8 139.8 65. 123. -65.
13.6 143.2 65. 321. -75.
17.8 14E.6 7B. 174. -65.
18.2 13E1.a 88. 91. -5E1.

1882182 12.6 145.4 50 12.9 145.4 45. 18. -5. 14.3 142.4 65. 13. -25. 16.8 148.8 98. 60. -40. 17.2 136.1 115.
1EE13EEZ 13.1 144.5 60 12. EI 144.7 55. 21. -5.

44. -la.
13.2 141.6 75. 79. -25. 13.8 138.2 95. 13LI. -.+5. 14.5 134.3 l@5. 265. -10.

1883062 13,3 143.7 78 13.3 143.7 78. B. S+. 14.8 139.8 110. 76. G. 14.6 135.7 125. 163. -l@. 15.2 131.6 148. 346. 20.
I’ZIE1312Z 13.7 142.9 85 13.7 142.8 85. 6. E. 14.8 139.2 115. 55. -l El. 15.8 135.3 138. 128. E. 16.8 131.5 13E. 31B. O.
1BE318Z 14.2 142.2 98 14.1 142.2 90. 6. 0. 15. B 138.6 128< 24. -l@. 17.3 134. e 138. 93. 5. 15.1 131.2 13E. 7.63. 5.
1BB480Z 14.5 141.4 18E 14.5 141.2 9E. 12. -lE. 16.9 137.9 108. 24. -48. 17.3 134.5 118. 116. -5. 19.3 131.3 128. 2E1. 8.
t8&186Z 15. EI 14@.6 110 14.9 14!3.7 95. 8. -15. 16.5 137.8 185. 13. -3EI. 17.9 134.8 115. 1E9. -5.
1BR412Z 15.3 140.0 125 15.5 14fi. E3 125. 12. 8.

19.3 131.3 125. 352. 10.
17.8 138.8 138. 128. e.

1E0418Z 15.7 139.8 136 16.2 139.0 130. 3E. 8.

19.9 138.2 115. 161. -15. .?2.8 !38.8 IEU. 182. -15.
19.4 137.6 135. 116. lB. 22.2 137.2 115. 122. -lB. 24.7 137.2 9S. dE. -15.

1085002 16.1 13E.3 140 16.2 138.2 140. 8. B. 17.9 135.6 128. 4S. 5. 2B.2 133.8 110. 14L3. -IB. 22.4 132.9 lEH. 421. -18.
IE21586Z 16.6 137.6 135 16.6 137.7 148. 6. 5. 18.3 135.1 115. 81. -5. 28.7 133.5 1E5. 2EIE. -18. 23.1 132.8 lEE. 5Z12. -5,
1EE512Z 17.2 136.8 13FJ 17.2 136.9 135. 6. 5. 19.1 134.4 115. 96. -15. 21.7 133.1 185. 22B. -la. 24.1 132.6 95. 597. -5.
1885182 17.9 136.3 125 17. e 135.9 125. 24. E. 28.2 133.8 185. IE3. -m. 22.5 132.9 95. 3B0. -15. 24.0 132.4 98. ;35. -5.
1EE6B8Z 1S.6 136.0 115 19.7 135.8 115. 13. B. 21.8 134.2 lEiE. 6B. -28. 26.5 134.1 ES. 19B. -25. 34.8 139.2 63. 260. -20,
1806862 19.6 135.5 12El 19.4 135.4 115. 13. -5. 22.2 134.2 lRR. 114. -15. 25.3 133.9 S!5. 361. -29. 32.8 138.4 65. .!22. -15.
IOE1612Z 28.4 135.4 136 2@.6 135,3 12S7. 13. -18. 25.8 135.2 185. 87. -10. 31.8 139.2 98. 43. -10. 8.8 E.8 E. -0. R.
10B6I8Z 21.2 135.3 125 21.2 135.1 128. 11. -5. 25.9 135.2 lEE. E12. -iEI. 32.6 139. S 9U. 169. -5. B.B E.@ 8. -E. a.
1R07BOZ 22.0 135.4 128 21.9 135.2 128. 13. 8. 26.2 136.6 IEB. 117. -18. 32.8 142.3 9t3. 146. .5. 0.8 E.a B. -a. E.
1BE1786Z 23.5 135.7 115 23.3 135.8 115. 13. B. 38.9 149.4 95. 123. -18. 36.2 157.2 6B. 532. -2EI. B.Ei R.@ B. -8. 8.
IEIE1712Z24.5 135.9 115 24.6 136.0 115. 8. 0. 31.8 141.6 9B. 83. -18. 8.8 8.0 B. -B. 8. E.E t3.B 8. -%. 0.
IBE1718Z26.1 136.7 110 26.B 136.8 118. B. 8. 33.7 145.2 8B. 141. -15. 0.8 8.9 B. -B. 6. E.@ E.8 E. -8. e.
1EIW3218Z27.7 137.4 IIEI 27.7 137.3 118. 5. a. 35.2 149.2 QB. 249. -5. 8.8 B.B B. -8. 8. E.E 8.E 8. -8. 0.
1088062 29.8 138.4 185 29.6 138.8 185. 24. ~. 36.8 153.8 78. 367. -18. 8.8 8.B 0. -0. 8. 8.0 8.0 0. -0. 0.
IE3W312Z31.6 140.B IBE 31.8 139.7 lBE. 19. 8. 0.8 8.8 E!. -B. e. 6.E 9.9 0. -8. 6. E.@ 0.8 B. -E. E.
1808182 33.4 142.4 95 33.8 142.3 96. 2S. -5. 8.8 0.0 0. -a. 0. 0.0 0.0 0. -0. 6. 0.8 0.8 0. -8. 0.
1009882 34.5 144.4 85 34.7 144.6 85. 23. 8. 8.8 @.B B. -Et. @. E.B B.B O. -B. 8. 8.8 8.8 8. -8. E.
1809862 35.4 146.3 68 35.2 146,3 EE. 12. 8. 9.8 0.8 0. -8. @. 8.8 E.B 0. -8. 8. 8.B 8.8 E. -E. E.

fiLL FOREC9STS TYPHOONS Lli ILE OVER 35 K IS
LRNG 24-HR 40-HR 72-HR LF!NG

(WG FORECRST POSIT ERROR
24-HR 48-HR 72-HR

14. 9B. 162. 294. 13. 98. 162. 294.
W/G RIGHT 9NGLE ERROR 13. 63. 184. 149. 12. 63. 184. 149.
W6 INTENS 1TY mGN ITUDE ERROR 2. 14. 24. 3. 14. 21. 24.
FP#G INTENSITY 819S -2. -13. -:;: -20. -2. -13. -20. -20.
NUmER OF FORECRSTS 32 28 24 20 29 28 24 28

D1ST!4NCE TRFWELED 8Y TROP ICRL CYCLONE IS 2287. NM

FIVER9GE SPEED OF TROP ICIIL CYCLOHE IS 12. KHOTS

SUPER TYPtiOOH mC
FIX POSITIONS FOR CYCLONE NO. 23

SfiTELL ITS F 1=S

FIX Tlm
NO. (z)

1 E11EEE8
2 8 tE13EE
3 al@5tE
4 e 19688
5 E 10900
6 011288
7 eI16aa
8 8118E8
9 E121eB

1B 02eem
11 028300
12 026458
13 020600
14 E12c39B0
15 621288
16 021680
17 821743
18 0218210
19 e221eo
2B 830000
21 030300
22 030446
23 03B68EI
24 E13B98B

FIX
POSITION

12.5N 152. BE
12.4N 151.5E
12.6N 151. @E
12.5N 15B. eE
12.7N 151. OE
12.7N 15E. IE
12.2N 149, IE
12.8N 148.7E
12. EN 14S.4S
tt.8N 140.6E
12.2N 14S.8E
12.8N 147.6E
12.6N 147.4S
12.9N 146. EE
12.9N 14S.2E
12.6N 145.3E
12.6N 145.6E
12.6N 145. SE
12.9N 144.9E
13. IN 144.7E
13.3N 144.2E
13.4N 143.9E
13.4N 143.8E
13.6N 143.4S

fiCCRY DVURRK CODE

PCN 6 T1. L4/1. B
PCN 6
PCN 5
PCN 6
PCH 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6 T2.Ev2.9 ~l. BzXHRS
PCN 6
PCN 5
PCN 6
PCH 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6 T4. 6/4. 9+/02 .IW24HRS
PCN 4
PCN 4
PCN 2
PCN 2

COPTENT6

INIT 08s

UL9C FIX

SITE

PG7W
PGTLJ
PG71J
PGTW
PGTW
PGTL!
pmlJ
PGTLI
PGTW
PGTW

8(tSED ON EXTRtlP PGTLJ
PGTLl
PGTU

BfISED ON EXTRt)P PGTU
PGTU
PGTLI
PGTW
PGTLI
PGTW
PGTIJ
PGTLI
PGTW
PGTW
PGTw
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25 031200 13.6N 143.8E
14. IN 142.3E
14.3N 142.8E
14.3N 142. EE
14.3N 141.7E
14.5N 141.5E
14. EN 141. lE
15. !3N 148.7E
15.114 14E.6E
15.2N 140.3E

PCN 4
Pm 4
PCN 3

PmTJ
26
27
28

031600
031731

PGTw
PG rlJ

031880
032100
840000
04030E
840434
040600
4i4E9Ea
8412ElEi
@416a@
1341719
8418!30
042100
E5Em3!3
050300
050604
@5E9rm
051200
B515130
051800
852100
Emom
!368488
E6D552
060900
061200
061600
061800
0621Ft0

PCN 4
PCN 4
PCI{ 2 T5. B/5. tl /D1 .0/24111?s
PCN 2
PCN !

PGT!J
FGTL!
pc-rw
PGTu
pGTw

PG ru
pr;rw
PG”IT!
pmw
pCTl,l

23
30
31
32
33
34

E}E Dln 2Eii’Wl
EYE ?JIfl 2BNtl

EYS Dill 2L3NII
PCN Z
PCN 2

35
36
37

15.5N 14ti. OE
15. i’N 139.2E
16. IN 139. IE
15.8N 139. lE
16. dN 138.7E

Pctl 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2 76.8/6.8 /D1 .W24HRS
PCN 2

38
39

PGTLI
PGTW

40
41

16.3N 13S.4E
16.5N 13EI. EiE

PGT1,I
PGTIJ
F,Grw
PG rw
pGTw
pG r~j
P27LI

42
43

16.7fi 137.8E PCN 1
17. IN 137.2E PCN 2 EYE DIFI 15NM

44
45
46
47
48
49
50

17.4N 137. OE
17.6N 136.lE
17.8N 136. EE
19.3N 136.8E
18.5N 136.1 E
19.2N 135. i’E

19.6N 135.7E

PCN 2
PCN 4
PCN 4
PCN 4
PCN 2 T5. B/6. n /W1. W’24HRS
PCN 2
PCN 2

PG rw
PGTW
P[;TW
p(,Tw
PGTLI51

52
53
54
55

PCN 2
Pm 2
PCN 2
PCN 2
PCN 2

PGTIJ
PGTLJ
PGTW
PGTW
PGT!J56

57
se
59

B7BB210 21 .8N 135.5E
@7B4B0 22.8N 135.7E

PCN 2 T6. O/6.0-~1 .Ev24HRS
FCN 2 PC;rw

PGTM
pGTw

FSTW

070540
0709B0
071200
8716Ew3
071809

23.4N 135.8E
2T.9N 135.9E
24.5N 136. lE
25.5N 136.5E
26. BN 136.6E
26.9N 137. OE
27.6N 137.5E
2B.9N 138.2E
29.7N 138.5E
3B.7N 139.4E
31.4N 14E. OE
33.2N 142. lE

PCN 1
PCN 2
PCN 2
PCN 2
PCN 2

68
61
62
63
64
65
66
67
68
69

072100
0s0000
Oamm
080527
080900
081200
081608

PCN 2
PCN 2 T5. fv5.8 /TJ1. W24HRS
PCN 2
PCN 1
PCN 6
PCN 4
PCN 6

PGTw
PGTw
pGTIJ
pQTw

m rw
PGTW
PG ru
P6TFJ
PGTLI
PGTIJ

ULCC F 1X
ULCC FIX

ULCC F 1><

* 70
71
72
73

DB1812
0e210a
090000
090488

34. ON 143.7E
33.9N 143.4S
34. IN 144.IE
35.IN 145.6E

PCN 5
PCN 4
PCN 4 T3.5/4.5 A1l.5/24HRS
PCN 4

frIRCRRFT FIXES

OBS
MSLP

PMx-SFC-M#D I“9X-FLT-LVL-LJID
VEL/8RGmNG D IR/VELmRG~NG

FrCCRY
NfIV/t$ST

EYE HE Ol?IEN-
SNilPE DIRWTPTION

EYE TEtt2 (C)
OUT/ IN/ DP/SST

t?iN
NO.

FIX T1m
NO. (z)

FIX
POSITION

FLT 7ElBtm
LW HGT

012284
020130
020601
020902
021505
B218BB

11.SN la.8E

12.2N 148.3E
12.4N 147.5E
12.5N 146.9E
12.7N 145.8E
12.6N 145.4S

1500FT
15E0FT
15EEFT

708m
7emEl
7e0t’B

1Elm 3% 050
25 290
45 140

20
20
20

120
298
220
170

36 E3B 24
37 228 14
44 140 28
39 E7E 15

72
75

10 10
55

+24 +23 +23 30
+24 +24 +23 30

+8+13+11
+lB +14

1
1

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
IB
19
20
21
22
23
24
25
26
27

1000
993

1002
2
23850

29BEI
2929

160 44 @9n lE 5 2
100 57 09E 5 5 1

3
3
3

ELLIFTICRL 17 12 E913
ELLIPTICllL 22 12 150
ELLIPTICIJL 15 18 12L3

+11 +16 +13
+12 +15 +14

+17 +18
+14 +1!3 +13

+14 +15 +12
+10 +15 +13
+11 +29 + 1

+11 +24 +lB
+18 +21

022005
030133
030600
030S20
031211

12.8N 145.2E
13.2N 144.4S
13.3N 143.7E
t3.5N 143.4S
13.8N 142.8E

?Liera
700rm
78BNS
7EEm
700t13

2920
2610
2751
2700
2692

9s 1
966

30 298
87 030
60 040
69 158

90
5

10
30

020
140
160
888
lm

51 020 18
79 040 7
77 040 8
98 35!3 11
82 E17E 12

52
52
43
52
Ell

4
5
5
7
7

955 ELL.IPTIC9L 18 S 89EI

031436
032015
040850

13.9N 142.6E
14.2N 141.8E
15.6N 139.9E

70Elta
7eEtm
7EErtm

2688
26~0

2331
2291
2173

954
954
909

208
350
180
170
110

75 130 19
45 260 35

104 080 18

51
15 2
25 1
15 1

51
52
82

10 5
10 10
la 3
15 5
55

CIRCULf!R 8
CIRCULllR 30
CIRCUL9R 15

90 360
180 330

100 360

18
6

7

8
9

041156
042107
051009
051249

15.2N 14B.8E
15.9N 138.6E
17. IN 137.lE
17.4N 136.7E
18.8N 136.3E
18.3N 136. EE
19.8N 135.6E
20. IN 135.5E
21.2N 135.3E
21.6N 135.3E
24. f3N 135.8E
24.6N 135.9E
26.2N 136.7E

7BBt’m
7BBt’B

112 088 18
102 038 8

130 97 e2B 15
218 95 130 25

9
10
11
11
12

895
908

CIl?CULflR 12
CONCENTRIC 07 40700t’EI

780m
70Bm
70Bm
7Btim
70Bm
70ErE
70Bm
70Bm
70Bm
7a0m
700m
70EJm
700m
7e0m
?ems

2273
2350

051924
052219
060704
060931
061913

2372
23B3
2396
2332
2314

230
130
190
270
lee
300
190
100
280
190
Zau
140

87 1 la 28
110 B5E 35
145 050 25
100 180 25

96 030 10

920 80 020
60 050

10
10

CONCENTRIC 12 25 +11 +17 +16

+12 +28 +12

+13 +17 +15
+13 +17 +15

13
15
15
16
16

914 C IRCULFrR 25

062145
070937

2346
2421
2441
2467
2580
2545
2566
2733
2763 \

910
924

50 040 98 lEB 2BB 3!3 S5
llEI 110 .25 lEI 2

CIRCUL9R 25
C IRCUL9R 30 18

18
19
19
20
20
21
21

071214
071835
072112
000627
080853
0132035
082332

E13 mu 30
93 160 19

180 100 30
90 8S!0 30
87 E2E 20

188 138 188
82 288 lle

10 2
73
7490 100

100 250

00 090

60
5

120

ELL [PTICFIL 30 20 140 +14 +17 +16

+13 +22 + B
+19 +2B +12

2E
29
30
31
32

2FJ.8N :36. BE
29.8N 138.4S
3B.7N 139. lE
33. BN 143. BE
34.4N 144.2E

932
51
55
35

10 4

945
959 2 la

030
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RRD9R FIxES

FIX TIM
No. (z)

1 @2B635
2 028735
3 B2F1835
4 028935
5 821FT35
6 021135
7 E2 1235
8 021335
9 021435

lE 821548
11 821640
12 821735
13 021S35
14 821935
15 E12204E
16 t32214@
17 822235
18 a3@@35
19 a3Q135
20 E13E235
21 E1321335
22 030435
23 838535
24 830638
25 83 Fi83E
26 @31Ei3B
27 83113E
28 031235
29 831335
343 831435
31 831535
32 831635
33 880900
34 0B13EW3
35 BB2a8E!

FIX
POSITION

12.7N 147.3E
12.7N 147.3E
12.7N 147.2E
12. EIN 147. IE
12.7N 146.7E
t2.7N 146.6E
12.13N 14G.3E
12. EIN 146.2E
12. EN 146. IE
12.8N 145. BE
12.8N 145.7E
12. EN 145.7E
12.8N 145.4E
12.8N 145.3E
12.9N 145. lE
12.8N 144.13E
12. BN ld4.6E
13.1 N 144.5E
13. IN 144.3E
13.2N 144.2E
13.2N 144. BE
13.2N 143.9E
13.3N 143.8E
13.4N 143.8E
13.5N 143.4E
13.6N 143.2E
13.6N 143,0E
13.7N 142.8E
13.13N 142. SE
13.8N 142.7E
13.9N 142.2E
14.lN 142.2E
3B.4N 138.9E
31.6N 141.2E
34.2N 143. BE

L9N0
LOND
LflND
LI?ND
LRNEJ
LRND
LRND
LRND
LfiNEI
LtlND
LRND
LRND
LI?ND
LFiND
LflND
LRND
LflND
LflND
L9ND
LaND
L9ND
LFIND
L17ND
LRND
LfiND
L(3ND
L(IND
LflND
L9ND
LRND
LRND
LI?ND
L9ND
LRND
LRND

RCCRY

FFIIR
GOOD
GOOD
POOR
F91R
GOOD
GOOD
GOOD
GOOD
GOOD
Ffl [R
I-RIR
GOOD
F91R
GCOD
GOOD
GO03
GOOD
GOOD
GOOD
GOOD
FtllR
Ffl I!?
FRTR
POOR
FRIR
F91R
F91R
F91R
GOOD
FfIIR
POOR

EYE EYE R9DOB-LODE
SNflPE DIRM OSIAHR TDDFF

CIRCLILAR 25
CIRCULW? 25

CIRCULFIR L8
CIRCULRR 16
ELLIPTICI?L
CIRCULHR 11

CO~lENTS

FL [P RXTS lB/4

C1RCLILI)R 10
C1RCUI.RR 9
CI RCULRR la

14
16
11
13 OPEII N-SE

7
5
6

65/// /////
65/// 5E1749
35zf/ 58422

OPEN NE
OPEN N

RflDRR
POSITION

13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N ;44.9E
13.6N 144.9E
13.6N L44.9E
13.6N 144.9E
L3.6N 144.9E
13.61{ 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.13N 144.9E
13.6N 144.9c
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9:
13,6N 144.9C
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6ti 144.9E
13.6tl 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
35.3N 138.7C
35.3N 13B.7E
35.3N 138.7E

SITE
LU’$JNo.

9L21EI
91218
91218
91218
9121S
91218
91218
91218
91218
91218
91219
9121s
91218
91213
91212
91218
91218
91218
91218
91218
91218
91218
91218
91218
91218
91218
91218
91218
91218
91218
91218
91218
47639
47639
47639

NOTICE - TNE FISTER 1SKS (*) [ND [CRTS FIXES UNRE1’RESENTFiTIVf FIND NnT USED FOR BEST TRFICK PURPOSES.
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EzEl
BEST TRt+CK Lk3RN1NG 24 HOIJR F OI?ECRST

ERRORS
POSIT WINO DST WINO

0.0 0.0 a. -%. 0.
B.B 0.8 0. -0. n.
0.0 0.0 0. -8. 8.

IB.7 !36.2 3S. 17L3. -5.
17.8 135.2 45. 128. E.

4a tlouR F0REC9ST
ERRof~s

PCtSIT IJIND MT WINI,

72 HOUR FORECI?ST
ERRORS

FOS 1T WIND DST WIND
0.B 0.0 G, -E, 0.

0 0. -E. 0.
0.0 8.0 0. -E. 0.

27.9 133.9 5s. 7aE. -45.
26. B 133. % 55. 763. -60.
26. B 133. !3 55. a27. -58.
26a 133. E 55. 877. -25.
IQ ~ 12g.4 5EI. 121. -5.

ERRORS
m/DWiR POSIT uIND POSIT WIND DST LIIND
lEil@06Z 16.1 146.2 15 Ei. o E.O !3. -o. 0.
101OI2Z 16. L3 144.5 20 E,EI o.a 0. -8. !3.
l@1018Z 15. a 142.9 25 0.0 R.B B. -0. 0.
1811082 15.9 141.3 38 16.1 141.2 25. 13. -5.
1011EI6Z 16.2 139.9 35 16.2 139.9 35. E. E.
1811122 16.2 13B.5 40 16.3 138.5 4B. 6. 8.
10111S2 16.0 137.8 45 16.4 136.4 45. 42. 0.
lB12EfBZ 15.9 135.7 48 16. B 135.7 40. 6. B.
li312E16Z 15.9 134.2 ’45 15.6 134.2 45. IB. El.
la1212Z 15.9 132.9 55 15.9 132.9 !55, B. 8.

0.El 0.0 0. -0. !3.
0.0 0.0 0. -0. 0. E.E 0.
13.a B,8 8. -E.

22.2 133.3 45. 3B2.
21.6 132.2 55. 337.
21,3 !31.5 55. 321.
21.2 13n.3 55. 31t3.
17.8 126.1 68. 63,
17.3 124. a 65. 77.

0.
-20.
-15.
-28.
-25.
-40.
-50.

18.2 133. B 55. 147. Ei.
la.3 132.2 55. 129. -5.
16.2 13E. R SE. 21. -15.
15.7 129.3 S5. 6B. -15.
16.3 127.1 75. 71. D.

.-. -,
19.2
2(3.1
20.2

i2e.B
117.2
115.7
123.1
123.0

-3
26.2 117.7
25.9 115.9

0.0 0.0
17. B 187.9
28.8 186.6
2E.2 1E6.6

55.
60.
50.

142. -5.
174. -5.
Ia8. -2Ei.

lID. 682. 35.
116. 702. 35.

18.3 122.2 78. 68. -35.
lB. B 12EI. B 68. 84. -20.
28.9 124.2 lEB. 326. 45.
21.3 123. B l@B. ?.34. 48.
21.2 128.8 85. 311. 20.

18121aZ 16.2 131.7 68 16. !3 131.4 68. 21. B.
IE1300Z 16.4 13EI.5 65 16.5 138.4 65. S. t3.
l@1306z 16.7 129.3 78 17. !3 129.4 .7B. 19. 0.
1013122 17.1 12a. f4 75 17.1 12a.2 75. 11. Et.
18131aZ 17.4 126.6 88 17.3 126.7 BE. B. 0.

16.9 125.7 75. 66: -5:
18.6 126.4 98. 96. -18. 23.1

24.319.2 125.8 98. 162. -25.
lB. B 124.2 95. 145. -IE.
19.2 121.9 a5. 122. S.
2L3.E 120.4 Bfi. 155. 25.
2Ei.5 119.7 BE!. 2@4. 2E.

24.4 IIa.1 68.
45.
35.

a::
55.
50.

05.5 45. 57. -25.

585.
656.
605.

-0.
78.
74.
80.

-20.
-35.
-40.

0.

22.3 119.2 75. 355. 5.
23.2I 117,3 70. 394. -5.10148EZ 17.7 125.0 100 17.9 125.0 lBB. 12. %.

1E14B6Z 17.6 123.5 115 IB.2 123.3 115. 3a. E. 23.8 116.9 7E. 461. -5.
163 1,~.B 7F3. 62. -,0.

lB.8 111.2 85. 49. 5.
18.6 IIE.6 7E. 77. -5.
IB. ! 199.3 65. 39. -10.

1914122 17.3 122.2 1E15 17.3 122.2 185. E. 0.
1E141aZ 17.4 128.9 aE 17.5 12E.8 Bt3. S. 6.
1815E?EZ 17.5 119.7 55 17.5 119.7 7a. E. 15.
1815E6Z 17.3 118.5 68 17.7 llEJ.3 70. 27. 10.
1815122 17.2 117.3 65 17.3 117.2 65. B. Et.

16.3 117.8 65. 61. B.
17.2 116.1 ?5. B. 5.

5.
-20.
-25.17.7 114.8 85. 48. 18.

17.6 113.4 58. 42. 15. 19.9 II
18.3 112.2
18.0 lIB. B
16.8 109.9

l@16B6Z 16.9 113.3 75 16. a 113.2 75. B. Ei. 16.3 l@8. @
1E1612Z 17. S! 112. !3 S@ 17.0 112.8 80. E. E.. 17.7 107.4
1816182 17.2 111.0 88 17.2 111.0 75. E. -5. !8.8 186.8
1017B8Z 17.5 189.9 75 17.7 189.7 75. 17. a. 19.2 185.7
lFi17B6Z 17.8 108.7 75 17.7 108.9 7S. 13. 0. 18a ld4.9
10 I7I2Z la.3 1a7.8 75 lB.2 1B7.7 86. a. 5. e.8 L3.E
IB1718z 18.8 106.9 75 IB.9 106.8 76. B. -S. 0.0 8.8
1B188BZ 19.8 lE!6. @ 75 19.1 106.8 78. 6. -5. B.@ 8.8
lBlaB6Z 19. f3 IE5,2 7B 8.8 O.@ 8. -E. E. 6.8 8.0

aci.
80.
65.
55.
6EI.
45.
45.
3E .

B.
0.
0.
0.

79. B. ZE!. S 18a.2 55. 134. -20. 8.0 0.8 g. -8. a.
97. B. 2a.3 186.2 43. 96. -35. 8.8 0.0 0. -0. 8.
42. -ID. 16.4 1E5.8 3LI. 1S6. -45. e.o 8.0 a. -0. e.
99. -28. @.@ E.8 E. -B. El. E.a E.o El. -0. ~.
43. -15. 8.R @,@ B. -0. B. 8.6 8.0 B. -El. ~.

6. -3f2. 8.E 0.!3 B. -B. 8. 8.B @.B B. -o. 0.
2!. -30. 8.!3 0.e 0. -0. 0, @.@ 0.0 8. -0. e.
21. -48. 0.0 0.E 0. -0. a. 0.0 0.0 0. -0. 0.
-0. 0. 8.8 0.0 B. -B. 0. 0.0 B.B O. -9. B.
-B. B. 0.0 B.B B. -0. B. 0.0 fj. B B. -8, E.
-B. B. 8.0 Ei. B B. -D. a. E.B 0.8 B. -o. B.
-B. B. 0.0 0.0 B. -@. B. 0.0 B.9 B. -E. R.

1B151BZ 17.1 116.2 78 17.5 115.8 70. 33. B.
1B16EIOZ 16.9 114.7 75 17.0 114.8 78. 8. -5.

flLL FORECI?STS TYPNOONS LJiILE OVER 35 KTS
LRNG 24-HR 48-HR 72-tlR L!RNG 24-HR 48-HR 72-HR

N& FORECIIST POSIT ERROR 12. 86. 213. 430. 12. 86. 213. 430.
(lVG R lGHT frNGLE ERROR lEi. 74. 175. 333. IEI. 74. 175. 333.
fP& INTENS 1TY tWJGN1TtJDE ERROR 2. 27. 2. 12. 23. 27.
#46 INTENSITy B19S 8. ::: -:: -18. B. -6. -12. -18.
NCtmER OF FORECIISTS 29 26 21 17 28 26 21 17

D IST9NCE TR9VELED B’r’ TROP ICRL CWLONE 1S 24Ba . NM

fiVERFIGE SPEED OF TROP ICRL CYCLONE 1S 13. KNOTS

TYPHOON NnNCY
FIX POS1l” IONS FOR CYCLONE NO, 24

SFITELL ITE FIW3

FIX Tlm FIx
NO. (z) POSITION RCCRY DVOR(JK CODE COtlKNTS sIrE

1 100583 16. lN 147. aE PCti 3 T1.5/l.5
2 100900 16.3N 145.8E PCN 6
3 101200 16.lN 144.5E PCN 6

INIT OBS PGTU
PGTIJ
PG”m
PGTU
FG TW
PGTLJ
pml,l
FG P+J
pr; rw
PG nJ
PGTW
PC rtj

P{. rw
PGIW
PG ru
PG !8,1
F’[;m
iw r(u
rii ru
m rbl
ill, r,..l
PGTLJ
PGTC.I

ULRC FIX
UL6C FIX
ULRC FIX
ULAC F [X

4 101680 15.8N 143.5E PCN 6
5 101808 15.7N 142.6E PCN 6
6 102100 15.9N 141.6E PCN 6
7 1180BB 15.9N 141.4S PCN 4
8 118400 16. BN 139.8E PCN 6 T2.5/2.5 zDI .B/23HRS
9 110451 16. EiN 139.6E PCN 3

10 11B6BEI 15.9N 14B.lE PCN 4
11
12
13

110900
111200
111600
1 ! 1736
112100
120000
120489
120621
120980
121200
1216BE
121 BOB
122100

16.2N
15.8N
16. lN
16.3N
16.3N
15.8N
15.8N
15.9N
16. eN
16. BN
]6.2N

16.3N
16.4N

139.2E PCN
13B. OE PCN

6
6
6
6
6
4
4 T3.8/3. B
3

ULflC FIX
ULSC FIX
UL9C FIX
UL9C FIX

137.3E PCN
136.6E PCN
136. lE PCN
135.5E PCN
134.7E PCN

14
15
16
17 /DEi %‘24NRS
18
19
20
21
22

134.2E PCN
133.9E PCN 4

4
4
4
4

132.8E PcN
131.8E Pcti
131.5E PCN
131. IE PCN23
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24 138880
25 -130308
26 13B61J9

16.4N 13EJ.6E
i6 .6N 130.21E
16.8N 129.2E
16.9N 129.3E
17. lN 1213.8E
17.2N 128. lE
17.4M 126.9E
17.6N 126.5E
17.6N 125.7E
17.7N 124.9E
17.8N 124.2E
17.7N 123.4E
17.7N 123.4E
17.7N 123. EIE
17.7N 122.3E
17. ?N ;21.2E

PCN 4
PEN 2
FCN 1
PCN 1
PCN 2
PCN 4
PCN 2

ULCC FIX
T4.5/4. s-./D 5.23HR5R5

T4.5/4.5 INIT OBS EYE JJr({ 6NM27
28

130609
130900
131200
131608
131854
13218!3
14EJEJEIB
140300
140556
140556
148900
141208
141600
141800
141841
142100
15BE0d
1503RB
150600
150726
150900
151200
151600
151s!60

29
30
31
32
33
34
35

PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 2
PCN 2
PCN 6

T-5.56 .5. All .W2flt{c?s

T6. W6. E-/!J 1.5/24HRS36
37
3B
39

Fiyrl.j
FGIIJ
rc rt.1
pwrlJ
PC r(J

40
41
42
43
44

17.7N 12E!.9E
17.8N 12tJ.5E
17.6N 12E7.8E
17.5N 119.6E
17.4N 119. lE
17.5N llB.5E
17.4N 118. lE
17.4N 117.8E
17.7N 117. IE
17.7N 116.lE
17.6N 115.6E

PCN 6
PCN 5
PCN 6
PCN 6
PCN 2
PCN 2
PCN 5

PGTw
PC rlr

IJLCC FIX
ULQC FIXT4.5/5. E+AJl. E~ltlRS

T4. fJ/4.5+AJ2. En5NRS

P[;TW
PGTw
RINK
P(;Tw
PL;ll,l
PGnJ
PGTJJ

45
46
47
48

PCN 2
PEN 4

49
50

PCN 6
PCN 6
PCN 5
PCN 6
PCN 4

51 L51829
52 1521G8
53 16EEEE

17.2N 116. oE
17.lN 115.2E
17. BN 114.4S

RPm
PG ru
PGTU

54
55
56
57
58
59
6E

160300
168600
16 E1714
160900
161200
161600
161BB0
161959
162100
170000
170300
170600
L707E2
170988
171280
17168e

16.9N 113.8E
16.9N 113.4E

PCN 2
PCN 2

T5. LV5. B /DE.5A?7HRs

T4. 5.-4. 5-/08. 5/24HRS

PGTIJ
FGTW

17. BN 113.8E
17. BN 112.7E
17. EN 112. IE Pcti 2
17.2N 111.3E PCN 2
17.3N 1W3. SJE PCN 2

PCN 1
Pcti 2

RFtlK
PC;rblEYE DIR 25N1’1

EYE DIR 36NM

m Tw
FG rw
PGTIJ

17.4N IIF3.7E
17.5N 118.4S
17.6N 189.9E
i7.6N 1E9.4E
17.9N 1E18.BE
10. EN IOB.3E
18. IN IE8.lE
18.4N 187.8E
IB.7N IB7.2E
lB.9t4 IB6.9E
19.BN 186.7E
19. BN 18G.5E
18.8N 106. EE
18.9N 105.7E
18.9N IEJ5.2E
19.8N 105. OE
18.8N 104.7E
18.8N 185. EE
18.EJN 164.9E
lS. BN 1B4.3E

PCN 1
PCN 2

R:‘1Q<
PGTLJ
PGTW
PGTw
PGTw
RPm
F’GTLJ

63
64
65
66
67

PCN 2
PCN 2 T5 . 5/5 . 5-mB . 5~4HRS

T5. E/5. E-flB.5/24HRS
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2

EYT D [R 43NM

68
69

pcvw
rwrLl

78
71
72
73
74

171880
171947
172100
180880
188300
180680
188900
181200
181600
181808
200000

PCN 2
PCN 1

PGTJJ
RPIK
PG W
PG”TJJ
PG fW

PCN 2
PCN 2
PCN 4
PCN 4
PCN 6

T4. a/5.8-AAll .5/mJ’JRs
75
76

PGTW
FGTWULCC F 1X

ULFIC FIX77
78
79
00

PCN 6
PCN 6
PCN 6
PCN 6

PGTIJ
PGTLI
PGTLI
PGTU
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9tRCRnFT FIXES

FIX TIt15 FIx FLT 7EIBNS 08S t#lX-SFC-mD mX-FLT-L!4-WiD I?CCRY
NO. (z) POSITION LW- HGT MSLP VELmRG/RNG DIF?MLA3RG,%+NG NRV/MET

EYE EYE OR tEtl- s’iE TmP (c)
SHFrPE rI mtiZrmIoll our/ m., Dp/ssT

tlSN
NO.

I
2
2
3
3
4
4
5
5
6
6
7
7
e
8
9
9

10

1
2

110135
110543

15.8N
16.2N

141.2E
140.1 E
139.4E
136.2E

1513F3FT
1500FT
1500Fl
150@FT
150EFT
700m
700m
700m
700w3
708m
7130m
700rm
7uar’B
700t_k3
700m
70t3rm
700m
700m
70%m

Ims 25 36D 10 220 2EI 130 38 2 5
999 45 360 tEi 110 52 030 9L3 5 1
998 25 258 4D 34!3 21 250 98 5 2
999 4$3E113 28 168 50 Ola 2E 18 ID
998 35 278 3B E14D 55 3EI1348 18 4
988 58 380 18 05Ei 38 3W3 W 8 3
985 55 270 7 168 63 838 I@ E 2

+23 +23 +27. 3El

.+31 +31 +24 27
+24 +22

+9+13+9
+12 +17

+10 +14 +(3
+14 +17 +18

+12 +21 + 9

+11 +15 +8
+12 +12 +12

110750
112114

16.2N
15.9N 3032

Z9B2
2938
2868
2867

112350
120613
120823
122005
122217

15.8N
15.9N
15.9N
16.2N
16.3N
16.6N
16. BN

135.7E
134.2E
133.8E
131.2E
13E.9E
129.5E
128.8E
125.4E
125. OE
123.4E
122.8E
118.3E
117.8E
115.4E
114.7E

975
5B 090
8B 840

970 75 350
946 lm 14a

lEEI 26B
I@@ B9B

933 lEE 368
65 B4EI

985 60 340
973 55 360

70 08Ei

860 73 36E
18 13@ 76 06B
12 19!3 78 14EI
20 028 73 350

5 IEO 117 e4B
15 Ei19 68 2713
5 150 117 E7El

13 @9@ 117 36EI
38 159 45 E48
65 84E 63 35E
68 IIEI 82 368
15 86EI 79 3613

21 la 2 CIRCUL12N IB
2752
40152
58 15 2 C IRCLILRR 28
18 15 3 C II?CIJL9R 12
4@ L5 2
15 lE L
1852 c IRclJLnR 20
3055
4055 C [EC(IL 12R 35
28 15 3 C [RCUI.17R SE
75 10 5

130615
130858

2830
2798

12
13

132158
140015
140701
140941
150725
151005
152123
160023

17,7N
17. BN

Z616
2627
2547
2497
2955

14
15

17.6N
17.5N
17.2N
17. L3N
17.lN
16.8N

16
17
18
19

2936
2852
2849 18

RPU)I?R SITE
POSITION WIl NO.

RRD9R FIXES

F 1X
NO.

TIPE
(z)

F 1X
POSITION

EYE EYE RFrDOB-CODE
sHRPE DIFIM 9SLPIR TDDFF COFUIENTSR9DRR II CCRY

140400
14D6EB
143630
1413eEi
141330
14140B
141500
1423EE
150000
i503E0
150330
15mEiE
1512E0
151430

18.13N 124.8E
17.8N 123.6E
18.4N 123.6E
17.7N 122. EE
17.6N 121.9E
17.6N 121.8E

LFIND
LFIND
LfrND
LF!ND
LFIND
LF?ND
LFIND
LFIND
LRND
LRND
LRND
LFIND
LIIND
LRND

///// 22982
/’//// 426 IE
4//// /////
11E52 42513
11194 42518
12334 4271S3
1EI184 42518
1863/ ////.~
129// 42711
129// 427D8
129// 422685
129//’ 42705
1891/ 42718
1891/ 42710

18.3N 121.6E 98231
18.311 121.6E 9B231
18.3N 121.6E 98231
18.3N 121.6E 98231
18.3N 121.6E 90231
lS.3ti 121.6E 98231
18.3N 121.6E 98231
16.3N 12H.6E 9E321
16.3N 12L3.6E 9B321
16.3tl 12E.6E 98321
16.3N 12EI.6E 98321
16.3N 1213.6E 9S321
16.3ti 12B.6E 9E321
16.3tl 12B.6E 98321

EYE 7EI PCT ELPTCL 65/50 Km2
*3

4
5
6
7
8
9

18
11
12
13

17.6N 121.6E
17.6N 119.9E

EYE lEE PCT ELLIPTICAL
EYE 9E PCT ELLIPTICAL

17.6N 119.7E
17. BN 118. EIE
17. BN 118.7E
17.7N 118.7E
17.3N 117. OE
17.3N 116.5E

SYNOPTIC FIXES

COitlSNT5
FIX Tit% FIX INTENSITY INEFIREST
NO. [Z) POSITION EST IIWIE D9T9 (Nil)

1 141588 17.3N 121.8E 098 E2B I&II 98233
2 16B988 17. L4N 112.7E 080 030 LFM 59981

NOTICE - THE FIST6R lSKS (x) IND ICCTTE F 1X55 UNREPRESENTf4TI VE 9ND NOT USED FOR BEST TRnCt( PURPOSES.
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EIEST TR9CK L19RNING 24 HOUR FOi?EC12ST 46 HOUR FORECFiST 72 HOUR FODECPST
ERRORS ERRORS ‘ ERRORS

mmfiAiR POSIT lJIND POSIT WIND DST WIND POSIT
ERRORS

IJIND DST WIND POSIT WIND DST WIND
lEt15E16Z 18.3 137.6 2B 18.0 137. s 25. 1S. 5.

PoSIT WINO PST IJIND
19.8 134.8 38. 133. 15. e.e 6.8 8. -e. B. E.e O.a e.

la1512z 18.9 136.9 20 18.8 136.8 2s. 8. 5. 8.8 e.e a. -a. 8. a.e a.a a. -a. a. a.a
-E. a.

1815182 19. s 136.1 2a 18.9 135.2 28. 74. D. o.B a.a E. -8. a. 0.8 a.a a. -B. a.
0.0 a. -a. 0.

a.a 0.0 a. -0. 0.
lB16aaz 2a.5 135.4 15 19.5 135.2 2a. 61. 5. o.a a.o 8. -0. 0. 0.9 a.a a. -E. a. B.13 E.EI a. -a. a.
la1606Z 2].a 135.a 15 21.2 134.9 15. 13. a. a.a a.o a. -a. a. a.a B.e a. -a. a. st.a a.a a. -8. a.

9LL FORECnSTS TYPHOONS WI ILE OVER 35 KT6
LRNG 24-HR 4E-HR 72-HR LRNG 24-HR 4B-NR 72-HR

IWG FORECflST POSIT ERROR 35. 133. a. a. a. e. a. a.
WC RIGHT RNGLE ERROR 33. 119. El. a.
N/6 INTENSITY PWGNITUDE ERROR 3. 15. a. a.

a. a. 8. 8.
a. a. a. B.

IV/G INTENSIW SIRS 3. 15. B. 0. a. a. 0. 0.
NUI’21ER OF FORECRSTS 5 1 0 E a a e e

DISTFINCE TRFPJSLED BY TROP 1Ct7L CYCLONE [S 2~EI. NH

AKRflGE SPEED OF TROP lCFIL CYCLONE IS la. KNOTS

TROP ICFIL DEPRESS ION TD25
FIX POSITIONS FOR CYCLONE NO. 25

S9TELLITE ~IXES

FIx TIFE FIX
NO. (z) POSITION I?CCRY DVORRK CODE

1
2
3
4
5
6
7
8
9

la
il
12
13

wxfaa
w3aa
148600
w39aa
]412aa
141680
]4ma0
1421aa
;saoeo
i5a3aa
150544
lsefiaa
150980
16a00a
168532

17.lN 143.7E
17.5N 142. EE
17.9N 142. aE
18. IN 141.3E
17.6N 140.4S
lB.2N 139.45
17.7N 139. aE
IS. IN 138. IE
17.8H 13E.8E
17.9N 13S.2E
lB.7N 137.9E
18.7N 137.9E
18.9N 137.4S
2a.6N 135.3E
2a.9N 135.6E

PCN 6 T1.5/l.5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6 T2. a/2.0 mO.5~4HRS
PCN 6
PCN 6
PCN 4
PCH 6
PcN 4 T1. O/l.5 AJ1. a/24HRS
PCN 3

COmNTS

INIT OBS

ULI?C FIX
ULf!C FIX
ULCC FIX

ULf-)C FIX
ULFIC FIX

s ITS

PGN
PGTw
PGTw
PGTw
Pmhl
PGTw
PGTJ
PGTW
PGTIJ
PGTW
PGTLI
PGTLJ
PGTw
PGTLJ
PGTIJ

IJIRCR9FT FI)CSS

FIX Tilt FIX FLT 7aOm OBS mx-SFC-LND mX-FLT-LVL-ki!D RCCRY EYE EYS oRlEN-

NO. (z) POSITION LvI.

EYE TEPP (C) ffiN

HGT MSLP VEL=RG4?NG DIRfiLmRGRNG NIV/fiT SHRPE DIflWTflT 10N OUT/ lN/ DP/!3ST NO.

1 142336 17. SN 138.9E 15aaFT 1aa6 2e e3a 6a 2]a 26 i40 sa 5 2 +24 +25 +25 3a 1

NOTICE - THE ilSTER ISKS (*) lND ICFITE FIXES UHREPRESENTOT1 VE fiNO NOT USED FOR 8EST TIMCK PURPOSES.
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BEST TRflCK L!4RNING 24 HCIUR FORECfi5T 48 HOUR FORCCRST
ERRORS ERRGK3

POSIT WII!D DST WIND PoS 1T LIIND DST WIND
0.0 8.0 E!. -0. n. D.@ 0.0 E. -B. 0.
E.0 0.0 0. -8.

72 HOIJR FORECt?ST
ERRORSERRORS

t13-’D!WHR POSIT WIND POSIT WIND DST WIND
1814802

POSIT WIND DST LIIND
0.0 0.0 E. -8.
0.0 8.@ e. -e.
0.8 E.E 0. -a.
8.0 0.0 8. -0.
e.0 0.0 B. -0.

18.9 161. S 2EI 8.B E.@ 8. -E.
11.0 160.8 28 B.C 8.8 8. -B.
11.8 159.7 20 0.8 D.E E. -a.

0<
El.
0.
0.
0.
0.
0.
0.
0.
5.
5.
5.
0.

10.
5.
5.
8.
0.

-5.
-5.

0.
B.

-::
5.

-5.

0.
0.
0.
a.
0.
0.
0.
0.

20.
2E .
10.
10.
5.
5.

10.
15.
15.

28.
30.
40.
20.
20.

5.
5.

10.
B.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
B.
0.
0.
0.
0.
0.
0.
0.
B.
a.
B.
B.
0.
B.

1014062
1B1412Z
1814182
l@15BBz
IB15B6Z
1015122
1815182
1816002
1016062
1016122
1016162
1017002
1E11706Z
1017122
1017162
1B1BBF3z
1B1BE16Z
1BIB12Z
1016182
1B19802
1B19a6Z
1019122
1019182
1029002
1020062
1212B122
1028182
1021002
1821862
1021122
ta211i3z
1B22EEz
1E22136Z
1022122
1022182
1823002
1823062
10 Z3I2Z
1023182
1024802
1024062
1024122
1024182
1825002
1825616z
1025122
1625113Z
1826BBZ
la26B6Z
1026122
1B261BZ
1827002
1B27SY6Z
1027122
IE127 182
102BBOZ

B.
0.
El.
El.
B.
0.
5.

10.
15.
10.
10.
5.

16.
B.
5.
El.
e.

-5.

Ei.0
B.a
0.0
0.0
0.8
0.0

14.0
17.0

0.0
0.0
8.EI

B.
%.
0.
8.
a.

6::
75.
80.
75.
80.
85.

-0.
-0,
-B .
-E
-B
-B .

258.
235.
283.
259.

0.
El.
B.
B.
B.
0.
5.

15.
20.
10.
10.
10.
la.
5.

10.
B.
B.

0.0 0.0
0.0 @.@
0.0 0.0
B.B E.@
0.8 B.f3

12. s 147.4
14.9 145.5
15.6 144.2
15.5 144.6
16.3 144.0
18.1 144.2
17.5 143.1
17.5 143.4
IB.4 144.5
IB.2 143.5
IB.1 14E.9
17.8 141.0

El. -0.
0. -B.
0. -e .
B. -0.
B. -B .

45. 192.
55. 159.
60. 180.
68. 128.
65. 121.
65. 87.
70. 93.
6S. 46.
i5. 42.
75. 4B.
S0. 178.
S0 . 232.

11.7 158.2 25 13.O 0.8 B. -R:
11.7 156.7 25 0.0 0.0 !3. -B.
12. @ 155.3 25 0.0 0.0 B. -B.
12.6 154.1 30 0.8 0.0 !3. -B.
13.7 153.1 30 11. B 152.9 3B. 115.
14.6 152.1 35 13. E 151.6 35. 56.
15. B 150.9 35 14.6 156.2 48. 42.

0.8
0.0 0.0 0.0 B. -B.

0.0 0.0 0. -0.
15.6 137.9 79. 373.

0.@
142.7
141.2 19.4 136.8 95. 3s6.

2B.2 135.2 108. 462.
28.1 136.2 95. 482.
28.2 137.1 189. 369.
22.6 13B.7 100. 290.
21.8 137.8 185. 421.
21. @ 13B.3 115. 5t38.
22.9 t4Ei.9 12!3. 42s.
22.6 14e.2 115. 599.
21.8 136.3 110. 925.
21.6 136.2 110.1827,
21. B 136.2 110.1102.
2B.5 146.3 85. 488.
29.0 147.6 88. 478.

17. fl
17.2

139.9
139.715.0 149.6

15.7 148.8
16.2 147.9
16.4 147.2
16.7 146.5
16.9 146.0
17.1 145.3
17.2 144.7
17.6 144.2
18.2 143. B
19.0 143.6
19.9 143.4
21.0 143.3
22.0 143.4
23.3 143.9
24.6 144.8
25.8 145.9
27.3 147.1
2E. EI 14B.9
29.9 150.9
30.7 152.4
31.0 154.0
30.7 155.3
29.8 156.7
28.8 157.7
27. S 158.3
26.9 159.2
26.2 168.2
25.9 161.4
25.7 162.5

40
40
45
45
50

::
60
6S

15.2 149.5
15.5 148.4
16.5 147.8
16.2 146. B
16.8 146.5
16.9 14s.3
17.2 145.7
17.3 144.4
17.3 144.1

45.
45.
45.
55.
55.
60.
60.
60.
60.

13.
26.
19.
26.

6.
17.
24.
lB.
19.
49,
13.
16.

1::
18.
12.

17.4
20.0
19.2
18.8
20.4
20.0
19.4

140.1
140.9

217.
164.

140.2
140.6
142. B
141.7
138.3

90.
90.

108.

1E16.
202.
102.
233.
477.

95.
100.

19. S 137. B l@B. 574. -5.
20.0 137.8 100. 673. -5.
25.1 142.6 90. 403. -18.
26.1 143.2 B5. 467. -5.
29.5 145.6 80. 350. a.
31.2 14S.4 75. 2B8. 5.
34.2 149.7 88, 353. 15.
39.1 152.1 68. 602. El.

0.0 0.0 B. -0. 0.
0.0 B.% 8. -6. B.
0.0 0.0 B. -B. B.
O,B 0.0 B. -0. B.
0.0 B.B B. -B. B.
O.B 0.0 8. -B. 8.
0.0 0.0 B. -0. 0.
0.0 0.0 8. -0. B.
0.0 B.i3 B. -El. B.
0.0 0.0 B. -0. 0.
0.0 0.0 B. -B. B.
0.0 a.a B. -B. a.
B.a B.B E. -B. a.
o.a a.B B. -B. a.
a.B 0.0 B. -0. 0.

26.2 173.6 50. 41B. lB.
0.0 0.8 B. -B. B.

27.6 172.2 45. 377. 10.

7a
75
80

17.4 143.6 65.
18.8 143.7 75.
!9.7 143.2 80.
21.8 143.2 ES.
22.2 143.4 ES.

18.1 14!.6 85. 27B. -5.
21. B 142.5 85. 119. -10.
22.7 142.4 98. 174. -10.
25.2 142.8 180. 172. -5.
26.3 144.4 95. 157. -18.
28.8 145.8 !.80. 163. a.
38.5 147.1 BB. 200. -18.

85
90
95

100
105
105
lBB
90
80
70
65
60
60
55
55
55
55
50

31.3 149.8 65. 437.
31.4 151.8 6a. 482.
39.6 154.5 65. 797.

0.0 a.a 0. -0.
a.B 0.0 8. -B.

23.2 143.6
24.5 144.6

laB.
95.
95.
90.

105,
90.
85.
70.
50.

0.
B.
0.
B.

26. E 146. a
27.4 147.5
28. s 148.8
29. B 151.2
30.8 152.7
31.2 154.0
31.0 155.5

13. -10.
22. -15.

5. 5.
17. B.
17. 5.
12. 0.
21. -15.
-a. B.
-B. 0.
-e. 0.
-a. a.
-8. B.
-B. B.
-B. 0.
-0. 0.
20. B.
2a. 0.

5. a.
16. B.
22. -5.
55. -5.
24. a.
44. 0.
17. 5.
27. 1s!.

e. 5.
21. 5.
43. 5.
IB. 10.
-B. 0.
-e. E.

31.1 158.4
32.3 152.7

75. 106.
70. 182.
60. 1B6.

B. -8.
8. -B.
B. -B.
a. -0.
B. -B.
B. -B.
B. -B.
B. -a.
B. -B.
B. -a.
B. -B.
8. -B.

60. lBB.

-5.
B.

-5.
B.
B.
B.
B.
0.
B.
B.
B.
a.
B.
B.
B.

10.
0.
5.
0.
e.
5.

10.
10.

0.0
0.0

a.a
8.0
0.0
0.0
0.8
0.0
Ei. a
8.8
0.8
a.0
a.a
0.0
0.8
tl.a
0.0
e.a
e.a
a.8
0.0
8.0
0.0
0.0
a.0
B.a
0.0
a.B
0.0
0.0
B.B
a.B

E. -B.
0. -B.
B. -B.
a. -B.
B. -B.
e. -a.
B. -0.
B. -B.
e. -a.
0. -B.
9. -a.
0. -a.
8. -0.
E. -B.
B. -B.
0. -B.
B. -B.
B. -B.
a. -a.
B. -a.
B. -B.
0. -0.
B. -a.
0. -B.
0. -0.
B. -0.
B. -B.
e. -e.
B. -B .
B. -B.

.33. E 155.2
E.O B.B 0.0

a.a
0.0
0.8
0.0

0.0
0.0
0.0
0.a
a.B
0.0
a.0
a.a
0.0
0.0

a.a
0.0
a.n
0.0
0.0
0.0
0.0
a.a
0.0

a.a 0.8
0.0 0.8 0.0

0.00.0 0.0
a.0 0.0
0.0 a.8
0.0 0.0
0.0 0.8
0.0 8.0

25.6 164.7
25.5 165. B
25.5 166.1
25.5 167.1

0.0
a.a
B.8
0.0
0.0
0.0
8.0
0.8
B.@
8.0

0.
B.
0. 0.0

0.0 0.0
25. B 169.2

25.5 163.6
25.4 164.4
25.4 165.3
25.5 166.2
25.7 166.9

50
5a
50
50
50

a.
5a.
50,
50.
50.

26.7 17E.2
26.2 169.1
26. I 170.3
27.3 178.8
28.5 171.8

59. 145.
50. 126.
&. 227.
48. 255.
48. 322.
45. 135.
4a. 147.

27.7 174.5 45. 515. 15.
28.3 174.2 35. 5B5. 5.
29.9 175.9 35. 544. 18.

0.0 0.a 0. -B. 0.
0.0 0.0 0. -B. 0.
0.0 0.0 B. -B. B.
a.o e.a B. -B. e.
8.8 0.0 6. -B. 8.
0.B 0.0 0. -a. B.
a.B 0.0 a, -B. 0.
B.8 0.8 a. -C+. B.
Ei. B 0.0 B. -8. ~.
0.a a.B B. -B. 0.

26.2 167.4 50 26.1 167. B 45.
26.8 167.5 50 26.6 16B.5 45.
27.3 167.1 45 27.5 167.5 45,
27.8 166.5 45 2B. B 167.3 4S.
28.2 166.1 48 2B.3 166.4 45.

166.2 45.
165.2 48.

e.a
B.029. B 167.8

30.2 167. a
30.6 165.2
31.0 165.2

0.8
0.a
0.0
0.0
0.0

35.
B.
B.
B.
B.
B.
B.
0.

15. 5.
29. -25.28.7 165.7 35 28. B

29.2 165.3 35 29.3 0.8 0.0
0.0 B.B
0.0 0.0

-B. 0.
-0. a.
-B. B.
-B. 0.
-B. 9,

29.8 165.0 30 30.1
30.6 164.9 3a 30.2
31.4 165.5 25 31.4
32.3 166.7 25 a.8
33.3 167.3 28 0.8

164.8 35.
164.2 35.
165.3 35.

8.0 B.
0.0 a.

0.8
0.0
0.0
0.0

0.8 a.a
0.0 0.0
0.0 0.0 -B. B.

RLL FORECRST6 TYPNOONS LklILE OVSR 35 KTS
LRNG 24-IIR 4B-HR 72-HR

24. 1.4s . 362. S5B .
le. 103. 236. 2S5 .
4. 6. 8. 14.
1. 1. 6. 14.

lJ?NG 24-HR 48-HI! 72-HR
21. 154. 339. 550.fi~ FORECfIST POSIT ERROR

WG RIGHT 9NGLE ERROR
WC INTENSITY Pt?GNITUDE ERROR
fO/G INTENSITY 81RS
NUM3ER OF FORECllSTS

16. lBB. 212. 285.
4. 6. 8. 14.
B. 1. 5. 14.

36 29 21 184a 32 24 18

D1STFINCE TFvVJSLED 8Y TROP IC9L CYCLONE IS 36@4. Ntl

IWER(IGE SPEED OF TROP I CRL CYZLOHE 1S 11. KNOTS
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TYPHOON OLEN
FIX POSITIONS FOR CfCLONE NO. 26

SFITELL HE F 1X25

FIX
No.

TIm FIX
(z) POSITION F3CCRY DVORFIK COOS CUIUJENTS

INIT 06S

SITE

1
2
3
4

140000 9.4N 161.5E
140414 18.3N 168.9E
1446BB lE!.6N 168.9E
148900 lE.8N 168.2E
14!2BB 11.5N 168.8E
1416EIa 12.2N 159.3E
141659 11.8N 15EJ.SE
1418EKI 11.6N 158.4S

PCN 6 T1.8/l.8
PEN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6

PGTw
PCTJJ
PGTLI

LJL17CFIX PG I LJ
PGT!J
PGTW
PGTw
Pm-u

5
6
7
8
9

10
142100 tl.7N 157.4S PCN 6
15EKJ00 1 1.8N 156.45 PCN 6 T2.0/2.13 /D1.BAMNRS

PGTIJ
PGTIJ
PGTLJ
pmw
PG rw
PGTIJ
PGTw

oLfJc F rx
M-W FIX
ULRC FIX
IJrAcFrx

11
12
13

15B4Ei2 I 1.SN 155.5E PCN 5
1506ED 12.2N 155.3E PCN 6
15090E 12.6N 154.9E PCN 6
151288 12.3N 154.9E PCN 6
151688 11.6N 153.4S PCN 6
151888 11.5N 152.7E PCN 6
15218EI 13.3N 151.7E PCN 6

* 14
* 15
* 16
* 17
* 18

19
20
21
22
23
24

B9SED ON EXTRPJP PGTLJ
pmr
P; TW
PGTW
PGTW

160888 14.7N 151 .EE PCN 6 T2.5i2.5 /DB.5.’24NRS
168388 14.6N 150.6E PCN 6
160680 14.6N 150.3E PCN 6
16090B 14.6N 149.7E PCN 6
161288 14.6N 149. SE PCN 6
161635 15.2N 14B. SE PCN 6
161 BEIEI 15.2N 14B.5E PCN 6
1621EKJ 16. E+N 14B. BE PCN 6
17LKNWJ 16.5N 147.6E PCN 6 T3 . 8=. B /DB .5LW-JRS

PGTIJ
PGTIJULcc F rx

OLcc Frx
ULCC FIX

PGTIJ
PGTIJ
PGTW
PGTIJ
PGTW
PGTW
PG rw

25
26
27
2B
29
30
31

17133B0 16. IN 147.5E PCN 4
178520 16.4N 147.3E PCN 3
170908 16.3N 147. EE PCN 6
1712CWJ 16.4N 146.EE PCN 6
1716%8 16.9N 146.4S PCN 6

PGTW
Pm-w
PGTIJ
PGTIJ
PGTIJ

BFY5ED ON ExTPAP
BI?SED ON ExTRQP
BJX3ED ON EXTRFIP

32
33
34
35
36

1718@0 17.5N 146. EE PCN 6
172180 17.5N 145. BE PCN 6
lSE+EEB 17.4N 145. EE PCN 6
lBE30@ 17. IN 144.6E PCN 4 T4.0/4. E /01 .fJ/24NRS
18E6EE 17.2N 144. EE PCN 6

PGTTJ
PGTw
PGTLI
PGTW
PGTW

ULCC FIX
37
38
39
4E
41
42
43
44
4s
46
47
48
49
50

IS09EL7 17. EJN 144.5E PCN 6
18120E 17. lN 144.IE PCN 6 UL9C FIX

ULJ3C FIX181688 17.6N 144. EIE PCN 6
181888 18.3N 144. EiE PCN 6
1821EEi lB.4N 143.9E PCN 6
19t108@ 18.7N 143.6E PCN 6
198388 19.2N 143.4E PCN 4 T4. 5/4.5 /08 .5 KMHRS

pGTIJ

PGTwULRC FIX
PGTJJ
PGTJJ
PG rw
PGTIJ
PGTW
PGTLI
PGTIJ

198686 19.9N 143.4E PCN 2
190900 20.6N 143.2E PCN 2
191200 21. IN 143.3E PCN 4
1916BB 21. BN 143.6E PCN 4
191741 22.8N 143.3E PCN 2
191BBB 22.2N 143.3E PCN 2
192188 22.5N 143.4S PCN 2

EYE OPEN SSE
IJJAc Frx

PGTJJ
PGTW

51 2BB8E0 23.3N 144.6E PCN 2
52 2B83EB 24. ON 144.3E PCN 2 T5.5fi.5-~1 .8ZMNRS

PGllJ
PGTw
PGTIJ
PGTW
PGTLJ

53
54
55
56
57

208443 24. 2N 144. SE PCN 1
288688 24. 7N 144. BE PCN 2
28E9EIEI 25. 3N 145.42 PCN 2
2E12EIB 26.2N 146. lE PCN 2
2016EiB 27.8N 14?.8E PCN 2

PGrrJ
PGTW
PGKLJ
PGTW
PGTJJ

5B
59
60
61
62

2B172B 27.4N 147.2E PCN 1
2821F7B 2B.2N 147. BE PCN 2
210050 2B.6N 14B.7E PCN 2
218380 29.lN 149.9E PCN 2 T4.5fi. E AN .8/24HRS
21B431 29.5N 15EI.SE PCN 4

PGTIJ
PGN

63
64
65
66
6?
6B
69

210600 29.9N 151. aE PCN 4
21 B9EJB 3B. IN 152. IE PCN 4

PGTW
PGTIJ
PGTIJ

ULCC FIX
211200 3B.6N 152. BE PCN 6
2116EB 3B.9N 153.5E PCN 6
211716 3@.7N 153.7E PCN 5

PGTJJ
PGTw
PGN
PGT’IJ
PGT(J

211BEB 30.9N 154. IE PCN 6
2121OLI 3@. BN 154.7E PCN 6

UL13C FIX
ULFJC FIX’
ULBC FIX
ULRC FIX
ULRC FIX
ULCC F]>(
ULCC FIX
ULCC FIX

70
71
72
73
74

2288@8 3E.7N 155. IE PCN 6 T3. BZ3.8 /JJ1.5/21HES
228388 38. 7N 155. 5E PCN 6
22@419 38.2N 156. IE PCN 6
2286E8 29.6N 156.7E PCN 6
226988 29. 2N 157. 2E PCN 6

PGTw
PGTW
PGTLJ
PGTw
PGTW
PGTw
PGTIJ
PGTW
PGTLI
PGTW
PGTW
PGTLJ
PGTJJ
PGTW

75 221288 2B.7N 157.9E PCN 6
76 221608 27.7N 15B.2E PCN 6
77
78
79
80
91
B2
83
84

2218@8 27.5N 15B.5E PCN 6
222108 27.2N 158.7E PCN 6
238KIE 26. 9N 159. 2E PCN 4 T2. EK?. B AJ1.8/24MRS
230300 26.7N 159.6E PCN 4
23B407 26.2N 168. lE PCN 4
23B6BB 26.2N 160.4S PCN 6
23B9KI 25. 7N 168.6E PCti 6
231288 25.7N 162.5E PCN 6

ULCC F JX

E% LLCC
EXP LLCC

214



85
86
s?
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
i 15
116
117
11s
119
120
121
122
123
124
125
126
127
128

F 1X
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

231600
232100
240000
248355
240600
240900
24120@
241600
241639
241640
241813B
242188
250080
250300
250342
250343
2506aEi
250900
251200

25.8N 163. BF
25.3N 163.3E
25.7N 163.6E
25.6N 164.3E
25.7N 164. EE
25.7N 165.2E
25.6N 165.5E
25.7N 165.6E
25.4ti 165. BE
25.6N 166. fIE
25.6N 166.4S
25.6N 166.9E
25.8N 166.9E
26. IN 167.2E
26.2N 167.4E
26. IN 167.4E
26.3N 167.8E
26.4N 16B. BF
26.5N 160.1 E
26.9N 167.4E
27.1 N 167.4E

?CN 6
PCN 6
PCN 6
PCN 5
PCN 4
PCN 6
PCN 6

---t%lb,
PGTIJ
p~Tw

PGTw
PGTLI
PGTW

T3 . 0/3 . 8-/0 1. Ev24HRS

PG rw
PGTW
KGL,C
PGTu
PCTW
p~~~

PGTkl

PCN 6
PCN 6
PCN 6
PCti 6
PCN 6

ULCC FIX

U[.CC FIx

PCN 6
PCN 6

T3 . 6’/3 . E-A@ . t3/24HRS

T2. FV3. O-AII. EW24HRS
PGT(J
KGL!L
PGTu
PG”ilJ
PGTw

PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 4
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
Pcti 4
PCN 4
Pcti 4
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 6
PCN 4

PGTLJ
PGTW251600

251627
251627
251W10
252100

uLCC FIX PGTw
KGMC
pmu
FGTW
PGTI,I
p~T[J
KGLJC
PGTIJ
PGTW
pGTw

27. BN 166.9E
27.5N 167.5E
27.7N 167.2E

ULCC FIX
ULCC F TX

260000
260300
260330
260600
26@900
26120EI
261600
261000
262100
270000
270300
27E131B
270600
270900
271200
27160B
271603
271800
272100
280000

27.9N 167.8E
27.7N 166.2E
27.7N 166.2E
2EI.3N 165.8E
2B.5N 165.8E
29. IN 165.6E
29.2N 165.3E
29.4N 165.4E
29.7N 164.9E
29.5N 164.4E
29.9N 164.5E

T2. B/3. FY-&ll. E/27HRS
T3.Ev3.8 /01 .W24NRS

LILRc FIx
ULIJC FIX
ULf4C FIX

PKTW
PG rw
PGTw
PGTW
PGTIJ
KGM

PGTIJ
PGTW
PGTIJ

12. BZ2.5-/S9. W24HRS
T2. Ev2.8 AJ1. W24NRS

EXP LLCC

3B. IN 165. @E
3B.5N 164.9E
31. EIN 165. @E
31.4N 165.5E
32. IN 166.5E
31.8N 166.6E
32.4N 167. OE
33. EN 167.4S
33.6N 16LI.7E

EXP LLCC ULf2C 31 .6N
EXP LLCC

165.6E

167.2E

S:~E

ULRC 32.7N 16S.6E
PGTw
KGLC
PGTw
PGTIJ

Ew LLCC UL17C 33. 3N

T1.6/l.5 AJ1. W21HRS PGTLJ

91 RCRflFT FI~S

T1tE
(z)

FIX
POSITION

FLT
LVL

7@8PEI OL?S mx-SFC-LND PWX-FLT-LVL-WD 9CCRY
HGT ffiLP VELmRG/RNG DlRAEL/BRGmNG NrWWIET

EYE ORIEN- EYE TEm (Cl
D IrW!/TFITION OUT/ IN/ DP/SST

I’SN
NO.

1
2
3
3
4
4
4
5
5
6
6
7
7
9
9

10
10
11
11
13
13

142312
152317
168636
160927

11.2N 15S.8E
14.3N 152.5E
15. IN 15E.8E
15. E!N 158. lE
15.6N 148.9E
15.8N 148.8E

1500FT
1508FT

7B8m
760rm
7EEM3
70mm
7EElra

1500FT

15 360
30 198
45 12E

60
35
15

028
240
040

21 280
38 160
35 270
45070
41 24@
37 050
43 260
72 088
4s 150
54 130

50
50
60
70
70

5
5

20
5

+24 +18 +18 27
+25 +25 +23 30

+12 +11 +11
+18 +13 +11

+12 +13 +12
+25 +24 30

+lEI +16 +11

+13 +14 +13

+13 +15 +14

+13 +16 + 9

3036
3041
3038
3023
3022

995
999
995

5
5

10

4
4

10
10
8
5

10
4

178
340161422

161801 140
360
I go
190
220

90
120

u
8
tr
8
5
5
2
3
5

162013
17022S
178606
170833
171122

16.lN 148.4E
16.2N 147.42

992
992

30 26B
65 000
75 130

6EI
90
60

24
30
110

16.6N 147.3E
16.4N 146.8E
16.4N 146.9E
17.lN 145. @E
17.lN 145.3E
17.2N 144.4S
17.3N 144.3E
113.4N 143.8E
t8.8N 143.6E
2E. ON 143.5E
20.4N 143.2E
22.5N 143.5E

7eur’m
700rm
7a0mr
700m
7akNm
7013r’a
70Brm
7BBm
70Bt’23
7m3m
700t’8
7Bm’a
7B0m
70Em
70Bm
7BEm
7eBrfa
70Eira
700n9

2987
2986
2985
2933
2945
2925
2914
2823
2800

140
190
270
110
22X3
I 40
300

55 04a
52 0S0

4
517205.4

172325
66i 090
68 020

30
90 61 168

56 040
149

4a
60
30
60

4
3180845

181123
1S2854
182336
190612

69 IIE
73 02a
62 228

8
2
2

969 75 020
50 220

30
60

2776 65 149 12B 218 75 148 7E 6 3
2736 958 318 64 238 69 6 3
2613

C IRCUL(IR
SE 870 12B 25B 99 17E 3B 10 4

2616
C IRCULOR

7B 27Ei 2B 320 70 23E 3B IB 4
2616 7EI 320 lB 23B 102 14E 48 55

190848
192056
192343
20a605
209844
202040
202254
218704
210949

2E +14 +15
48 +11 +17 +19

23.2N 143. !3E
24.8N t44.8E 14
25.2N 145.3E
28. ON 147.7E
28.5N 148.6E
3E.lN 15B.9E
38.5N 151.8E

2689 944 3BEI 96 159 38 5 5
2555 939

ELLIPTICAL 58 49 &19 +15 +18 +10

90 068 5 24EI 98 15E 3E 5 2
2573

ELL IPTICflL 58 38 B5D +14 +2B +13
9B 17@ 3B 218 95 170 25 5 3 C II?CULfIR 68

26S5 950 55 110 135 2EB 84 120 280 18 5 +11 +19 +11

i4
Is
15
16
162679 29EI 74 2)0 113 4 5

NOTI[ ;E - THE IWTER lSKS (*) lND [C(WE F MES UNREPRESENTr)T IVS flND NOT USED FOR 8EST TRflCK PURPOSES.
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BEST TR9CK

110/DWHR PO’SIT WIND

24 HOUR FORECfIST
ERNURS

POS 1T WINTJ DST WINTJ
e.e 0 0 0. -Et. 9.
a.a !3.0 E. -El. 0.
a.@ 9.8 0. -0. E.

48 NOUR FIIF?ECCIST 72 HOUR FOF?ECW3T
ERRORS

;lT WIND DST LIIND
8.8 B. -a. a.
9.6 8. -El. E.
8.0 B. -0. a.
E.@ E. -8. E.
8.0 0. -0. a.
b.t3 E!. -!4. 0.
0.0 B. -0. 0.

ERRORS
Pos rT WIND DST IJINDPOSIT WIND

0.8 0.0 0.
E1.B 8.0 E.
a.o 8.0 El.
0.0 0.8 E.
e.a 0.0 8.
0.0 0.0 0.
0.8 0.0 0.
0.0 0.0 8.
0.0 E.B El,
0.0 0.0 0.
6.8 174. S 38.
6.8 174.2 Yd.
6.9 173.5 48.
7.1 172.3 45.
7.5 171.3 5E.
7.4 17C.3 55.
7.4 169.7 6E.
7.5 1z8.8 68.
8.4 167.7 65.
8.9 166.7 65.

DST WIND
-0. 4.
-G. 0.
-8. a.
-0. @.
-El. 0.
-B. a.

cl. a.-.

-E. E.
-8. 0.
-8. E.

6. B.
0. -5.

13. -5.
6. z.
6, E.
8. B.

12. 5.
31. El.

3;: -::
13. -5.
34. -12!.

B. 5.
ie. 15.
13. 18.
6. -5.

3B. 5.
19. 5.
42-. 0.

30.
3:: 45.
13. lB.
3e. a.

po~

U.B
0.0
0.0
B.E
0.0
0.0
0.0

li2118Z
112288’2
1122862
11221.22
1122182
1123Ei8z
1123L76z
1123122
1123182
1124002
1 lZ4Ei6Z
1124122
1124162
11 Z513EIZ
11 Z5E16Z
1125122
1125182
11Z6EEZ
1126062
1126122
1126182
1 lz7ElElz
1127E16Z
1127122
11Z71BZ
1128002
1 1288!52
1128122
112818?
1129EEZ
1129862
1129122
11 Z91BZ
1130002
1131306z
1130122
1136182
12@le@z
12F11E6Z
1281122
12Ell 182
12822%’2
1282862
1202122
1282182
1203082
1283862
1283122
12 E31EZ
1284EOZ
12 E4136Z
1204122
1204182
1205002
1205862
IZ’J51ZZ
1285182
12136EEZ
12B6E16z
1286122
12E16182
1287802
12E7@6Z
1287122
1287182
lZEEIEEZ
1288862
1ZBB12Z
12 BB18Z
12B9821Z

7.6
?.0

176.7”
177. ?
177.9
178.1

1:
20
20
28
2@
25

0.9 8-B
$3.a @.B
8.E 0.0
0.0 0.0
8.0 0.0

9.
0.
B.
0.
0.
0.
B.

-B. El.
-B. a.
-0. 0.
-0. 0.
-0. 8.
-F-i. n.
-El. a.

7.8
7.5
e.0
8.0

EI. B a.o E. -0. a.
E.B %.E E. -0. 0.17?.9

177.4
176.7
176.3
175.8
175.2
174. s

0.0 8.0 0. -B. 0.
0.0 @.@ 0. -B. 0.
0.8 8.0 0. -a. 8.
0.0 0.0 0. -0. 0.
0.0 E.@ 0. -6. 6.

8.0 B.a
E.EI 0.07.B

7.6
7.3

.25

2
30
30

0.0 0.0
8.B 8.0
0.0 0.8

0.
0.
0.

-E. E.
-0. 0.
-0. El.

177. -29.
191. -m.

L3.E3
0.0
0.8
6.9
9.3

10.2
12. B

0.0
0.0
8.0

167.2
167.1
166.7
162.1

0.
0.
0.

55.
63.
7a.

‘7~.

-0.
-0.
-0.

334.
31E.
346.
121.

0.
0.
8.

-48.
7.1
6.9 6.2 172.6 35. 106. -15. 6.4 169.9

7.1 171.3 4Fi. 59. -15. t3. L3 169.1
7.6 178.5 55. 4B. a.

45.
50.6.8

6.9
7.2
7.4
7.5

174.2
173.3
172.3
171.3
170.4

35
45
58
50
55

-35.
-30.
-25.
-25.
-20.

B.8 16FI. B 6E. 224. -15.
11.2 164.9 78. 88. -15.
11.6 164.8 !48. 92. -15.

9.2 1E8.3 68. 76. 8.
9.6 167.5 78. 68. 5. 13.2

11.5
1%.9
10.7
WI.8
11.7
ti.6
\~.7

161..3 7E.
168.4 75.
159.7 75.
1S3.7 89.
156.9 99.

98.
119.e.i 166.5 70. 32. @.

8.2 165.9 75. 96. E.
8.? 165.8 i5. 119. -18.
9.9 164.6 80. 187. -15.

l@. i 162.9 88. 56. -15.

IB.8 163.2 EM. 93. -i5.
9.5 162.4 8Ei. 151. -ZB.

lB. f3 163.5 88. 22s. -1s.
IL3 5 161 8 S(3. ltll
11”0 158”8 Bo 111” ::::.-. . .
11.5 155.6 B5. 219. -15.
12.5 156.1 65. 152. 15.

7.6 16S.7 55
8.8 168.7 60
8.5 167.9 65
9.2 166.3 70
9.6 165.1 75
9.9 164.2 85

18.5 162.9 95
11.0 162.0 95
11.6 161.8 IBB
12. E 168.2 95
12.7 159.7 95
13.1 159.2 95
13.4 156.8 180
13.7 158.4 7B
13.7 158.2 55
13.4 157.9 50
13.0 157.2 55
12.3 156.1 60

159. -25.
161. 18.
130. 35.

154.3
151.9
153.4
1~].fJ

150.8

90.
9?.
85.

120.
1213.
129.
98,

115.
115.
115.
11%.
185.
lLiE.

234.
322.

40.
35.
25.
60.

9.8 165.2 7E.
lE!.3 163.8 75.
lEI.5 162.9 10@.
11.0 161.7 118.
11.7 li5a.8 lIB.

11.1 16B.5 88. 42. -ZE.
12.2 159.8 85. 26. -l@.
11.9 158.6 130. 8SI.
12.2 157.6 13Lt. 108.
12.8 156.4 138. 145.

160.
184.
179.
173.
12s.
123.
158.

35.
35.
39.
33.
SE.
5“5.
50.
40.
35 .

5.
15.
3b .
35.
25.
35.
10.

12.7 155.4 125. 174. 70.
12.8 154.4 1.25. ZEt8. 75.
13.8 153.’2 125. 234. 70,
13.5 152.7 lEW. 211. 48,

12.9
13.2
13.2
13.5
13.8
14.2
14.1
14.7
14.6
13.3
13.6
15.0
14.9
16.1
1?.1

16,0
L5. E
15.5
0.0
0.8

65.
70.
40.
?@.
70.

149.6
14!3.9
14G.8
146. t3
14s.0
147.1
147.0
144.9
143.6
141.4
148.9
148.2
138.3
135.4
131.3
130.9

8.B
8.0

11.9 160.2 90.
12.3 159.4 IFIEI.
12.8 159.1 lDB.
12.9 15E.3 IFYB.

13.1 156.2 180. 133.
13.5 155.5 185. 158.
14. tl 1s5.5 105. 144.
13.7 154. EI 1E15. 146.
15.3 155.3 lEIB. 186.
15.3 155.2 95. 199.
13.2 156.3 68. 283.
12. @ 155.5 65. 227.
12.2 151.4 m. 95.
12.1 15e.4 m. 153.
11.5 149.8 iE. 266.
12. @ 147.8 75. 217.
j.3. Ei 144.9 45. 223.

13.8 151.1 IIR. 242. 58.
14.5 151.4 lIB. 212. 55.
14.1 158.5 118. 182. 66.
15.2 151.2 185. 229. 55.
15.2 151. E 1E8. Z6EI. 55.

195.
378.

75.

;::
70.
65.
45.
40.
48.
35.

13.8 150.5 1138.
14.2 158.2 laLI.
13.6 j57.8 68.
13.4 157.5 55.
12.6 156.2 65.

474.
448.13.2 151.4 88. 36.4. 35.

12.6 15EI. I 88. 399. 40. 180.
9Ei.
9a.

451.
396.
454.

19. 5.
21. 5.
25. 10.

13.2 145.8 86. 277. 51.
13.2 145.2 85. 352. 55.
13.5 144.4 m. 4zT1. 5B.
14.6 142. S 85. 413. 50.
14.8 14E.3 se. 331. 5.

12.8 154.8 68
11.5 153.3 55
11.4 151.9 50
11.6 149.9 58
12.8 147.8 45

12.2 155.1 65.
11.8 153.6 65.
11.4 151.9 65.
11.5 15Ei.4 58.
12.2 147.7 m.
12.2 145.2 45.
12.4 143.4 35.

9E .
9EI.
6EI.
45.
45.

B.
0.

467,
401.15.

3:: 0.
13. 5.
13. R.
13. -5.
8. e.

19. 5.
12. s.
39. 0.
38. -5.

8. 0.
13, 5.

244, 5.
58. -15.

-20.
0.
0.
0.
0.

14.2 141.1 48. 154. 18.
13.2 139.2 -M. 121. 1!3.
15. B 137.7 3E1. 159. -5.
13.9 133.9 30. 47. -15.
14.3 132.3 38. 47. -28.

15,8 135.7 48. 157. -18.
13.7 134.3 45. 145. -5.12. @ 145.3 45

12.2 143.3 4B
12.1 141.2 35
12.1 139.3 38
12.4 137.3 3EI

52.
-0.
-0.
-0.
-0.
-0.

534.
4;6 .

17.4 134.7 3!3. 218. -25.
17.4 128.0 3B. 179. -25.
17.2 12/. Ei 25. 226. -3S.
0.0 0.0 B. -0. 8.
0.8 0.0 0. -8. 0.

17.1 124.5 38. 292. -58.
17.13 124.9 55. 2?3. -2@,
18.5 124.8 58. 389, -15.
17. B 123.7 55. 355. -5.
21.1 1.3B.3 48. 311. -15.
23.9 131.2 35. 547, -15.
25. B 131.1 “3E. 711. -2E.
Z4. B 138.8 35. 677. -25.

0.B 8.8 0. -0. B.
0.8 8.0 0. -0. B.
0.0 0.0 8. -0. B.
0.0 0.0 B. -8. B.

12.8 141.3 35.
12.4 139.2 35.
12.2 137.3 35.
12.7 135.3 35.
13.4 134.2 40.

0.B
0.8
B.0

IB.3
18.8

0.8
0.0
B.0

120.3
120.9

8.
S3.
0.

25.
50.
45.
4B .

e.
0.
B.
8.
El.

14.2 131.8 38. 53. -2B.
14.1 129.6 3Ei. 137. -25.
15.5 129.1 3S. 121. -2B.
16.3 128.7 65. 115. 5.
17.1 127.9 65. 146. 0.

13. B 135.9 35 1
13.6 134.7 45 1
14.3 133.1 58 14.4 133.2 58.
15.0 132.2 58 14.9 132. S! 55.
15.3 131.6 55 15.4 131.8 55.

15.5 131.1 6fI.
15. B 138.8 68.

0.
-30.

0.
-5.

-20.
19. B
IB.7
B.FI
B.B
B.B

119.8
120.0

508.
468.35. B.

6. 5.
13. B.

8.
1:: -5.

16.8 127.3 65. 148. -5.
17.2 129. B 55. 62. -25.
18.9 12EJ.B 45. 158. -38.
19.3 12EI. B 58. 151. -15.
19. R 127.8 55. 175. -5.
18.7 127.6 75. 163. 2tl.
18.5 127. TI 7B. ZBB. 2B.

15.5 131.2 55
15.7 138.6 6B
15.9 13BJ1 65
15.9 129.7 78
16,2 129.5 BEI
16.3 129.4 75
16.8 129.1 65

8.8
8.8
8.0
0.8
0.B
8.0
0.8
0.0
0.B
B.B
8.B
B.B
0.0
8.0
8.8
8.8
0.0
0.0
8.8
8.8
0.8

-a .
-8.
-.0.

0.
0.
0.
8.
8.
0.
0.
8.
a.
B.
0.
8.
0.
8.
B.

::
8.
B.
B.
B.

16. B 130.2 65.
16.2 129.7 65. B.0

0.B
B.0
B.B
0.0
B.B
D.B
B.B
B.B
B.B
B.0
0.8
8.B
8.B
8.8
8.0
8.B
0.0

-0.
-0.
-0.
-0.
-0.
-0.
-B .
-B .
-e .
-0.
-8.
-0.
-0.
-B .
-0.
-El.
-0.
-0.

16.2 129.3 85.
16.3 129.4 85.
16.5 129.8 6B.
16.8 IZB.7 55.
17. E 128.4 55.

12. 5.
8. 18.

19. -5.
63. -5.
79. 0.

0. 0.
12. 8.

0.
0.
0.

17.8 127.9 48. 201. -LB.
17.8 127.3 40. 233. -2Ei.
1S.1 126.7 48. 3B5. -38.

16. B 129.8 68
16. B 129.3 55
15.2 128.3 58
14.5 127.3 58
14.0 126.5 60
13.2 125.3 78
12.7 124.2 65
11. B 122.7 50
11.8 121.0 4E
IB.4 119.5 35
IB.8 118.1 35
9.9 117.1 30

la. Sl 116.1 38
18.2 115.2 25

B.8 8.Ei 0. -Ci. E.
14.5 IIB.8 55. 273. 29.
13.9 118.3 50. 258. 20.
14.3 116.0 55. 258. 25.
14.5 115.8 65. 2G8. 43.

B.
B.
0.
8.
8.
8.
8.
8.
0.
a.
8.
0.
8.

15.2 128.3 SE.
14.7 127.3 SE.
14.2 126.3 5E.
13..4 125.3 7B.
12.8 124.3 7E.
12. S 122.8 SE.
13.2 121.7 50.
lB. B 119.4 4B.

9.9 118.1 30.
9.6 116.8 3s3.

18. B 116.2 38.
18.2 115.2 25<

14.2 123.8 69. 93. -5.
13.8 123.2 50. 124. 8.
13.8 121.3 45. 169. 5.
13.4 12B.6 6B. 191. 25.

17. -10.
12. a.

B. 5.
10.

l%: 18.

13.5 119.3 68. 222. 25.
13.3 118.3 65. 216. 35.
13.6 117.8 58. 23B. 2B.
11.0 114.3 35. 72. lB.

B.B 0.0 B. -EI. E.

8.0 a.fl
8.8 8.B
B.0 8.8
t3. B 8.0
0.8 8.8
8.8 E.a
0.0 0.8
0.0 B.B

0. +3. B.
0. -0. 8.
8. -B. B.
B. -B. 8.
B. -0. 0.
0. -B. 0.
B. -B. B,
B. -0. 8,

25. 5.
6. -5.

25. 8.
6. B.
8. B.

8.0 8.8 0. -0. B.
8.0 0.0 0. -B. 0.
B.0 0.8 0. -B. B.

TYPHOONS WI rLE OVER
LRNG 24-HR 48-HR 72-HR LRNG 24-HR 4B-HR

9% FORECFIST POSIT ERROR 28. 139. 263. 280. 21. 136. 258.
W/C RIGHT I?NGLE ERROR 14. 79. 149. 148. 15. 74. 145.
RVC INTENSITY ~GNITUDE ERROR 5. 19. 31. 39. 6. 19. 3B.
fWG INTENSITY 819S 3. 6. II. 22. 3.
NUFEIER OF FORECWTS 60 56 45 34 54 5:. :.

RLL FORECRSTS 35 KTs
72-HR

269.
141.
37.
19.
32

DISTFINCE TRiYvELED BY TROPICRL CYCLONE 1S 4291. NM

WERF)GE SPEED OF TROP ICRL CYCLONE IS lFI . KNOTS
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TYPNOON F7VEL.R
F 1X POSITIONS FOf? CYCLOtlZ t{O. 27

S12TELLI IE FIXES

FIx TItf
NO. (Z)

FIx
POSITION OCCRY DWRRK COPE tort’ENTs SITE

1 218308
2 210319
3 211694
4 22133W
5 22 F33FJ7

B.6N 176.6E.
8.2N 176.7E
8.5N 176.6E

PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 6
FCN 6
PCN 4
PCN 4
PCN 4
PCN 6
PCN .6
PCN 6
PCN 6
PCN 6
PCN 4
PCtl 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 4
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 1
PCN 6
PCN 4
PCN 4
PCN 3
FCN 1
Pct4 4
PCN 4
PCN 6
PCN 6
PCN 4
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2

T1. R/l. R
T1. a/l. B

[NIT hBs U.CL FI):
INIT CWV?UL9C 8 .8N
ULFTC B.?ll 175. %

ULfrC 8.8)! 177.5E

ULRC EI.6N 177.2E

tis, lE
PG [W
K&LiC
KGW2
pGTw
KG1.~
PGTLI
KGW
PGTU
PGTW

6.9N
0.ON
7.5N
EI.3N
8.3N
7.9N
8.2N
8.lN
8.2N
7.BN
7.7N
7.4N

178.lE
17S. lE
177.9E
177.5E
1?7.6E
177.6E
176.9E

T1. E/l. R /SO.9/2411RS
T2. W2.8 /D1. B/2411RS

6 2212fIE
7 221551
8 221699
9 23EEEE

10 230254 T2 . 8/2 . B /S0 . w24NRS
11 .@/l .O-/SE.8/24HRS

EXF LLCC
11 238380
12 23868B
13 23BB33
14 231280
15 231539
16 231680
17 231931
18 232 lEE
19 249088
2!3 249242
21 248389

li7. lE
176.7E
176.3E
176.lE
175.4s
176.2E
175.3E

UL(iC 9.4N 174.8E

7.5N
7.ON T2.5/2.5 m9.5/16NRS KGLC

PGTW7.5N
7.BN
7.IN
6.9N
6.9N
6.BN
6.9N
7.ON
6.6N
6.8N
6.9N
6.Sti
7.ON
7.3N

175.5E
175.3E
174.3E
175. lE
174.7E
174.5E
174.5E
174.3E
172.9E
173.7E
173.2E
171.9E
172.5E
172.3E

T2. E/2. B-ml. O/21HRS
T3. Ev3. EI /D8.5@6NRS

PLiNJ
KGLC
PGTW
PG~
KG~
PGW
PtiTLl

ULFiC 7.1 N 173.7E

ULCC 7.3N 174.3E
ULFrC 6.4N 174. lE

22
23

24E6E9
240809
2489B0
241200
241527
241688
2418EIEI
242046
242049
250000

24
25
26
27
20
29
30
31

ULI?C 6. 6N 173. 2E KGw
PGTw
PmTJ

ULCC FIX
ULCC FIX

T4. e/4.8 +/Dl. e/lErHRs

T3.5/3.5 /D1.5/24HRs
ULCC FIX

32
33

2503E10
250412
250600
250746
25090EI

7.3N
7.2N

171.8E
171.5E
171.2E
170.4s
170.9E

34
35
36

7.2N
6.EN
6.SN

PG~
KGLC
PGTTJ
PG’kl
KGw
pG~

PGm

37 2512EI0
38 251515

251600
251800
252924
252180

7.3N
7.3N

17R.7E
169.9E
169.9E
169.6E
169.3E
169.2E
168. ErE
168.3E
16S. lE
167.8E
167.8E
167.6E
167. EE
166.4s
165.7E
165.4S
165.2E
165.3E
164.4S
164.7E
164. lE
163.3E
163.8E

ULCC FIX

39
40
41
42
43
44
45
4s
47
4s
49

7.3N
7.4N
7.6N
7.6N
8.ON
E.2N
0.3N
8.2N
8.4N
S.6N
B.9N
9. IN
9. SN
9.5N
9.5N
9.6N

T4. 5/4.5 /00. 5/24HRs

T4. E/4. B /DB .5/24HRS

KGLC
PG1 WULCC FIX

260008
26036%
26E400
2604D0
260600
26B900
260906
261200
261600
261645
261645
261808

PGTW
PGm
PGTU
KGLE
PG~
PGm
KGLC

50
51
52
53
54

PGTIJ
PGTIJ
PGTTJ
KGLE
PGTU

55 262888
56 2621@B
57 27BBBB

9.8N
9.7N

10.8N

T5.5/5.5 /D1. B/24HRs

T4. 5/4.5 /00. 5/24HRS

KGbE
PGTW
PGTW
PGTLI
PG~

EYE OPEN SEPCN 2
PCN 2
PCN 2

59
59

270348
270600
270900
271200
271600
271800
272 11S
280000
280336
2S0608
2S0908
21312EE
281600
281800
202054
29 BBEIB
290300
290608
290990
291200
291600
291686
291600
292180
300000
308380

18.3N
\O.5N

69
61
62
63
64
65
66
67
68
69

IB.7N 162.6E
11. BN 162.lE
11.4N 161.4S
tl.6N 161.2E
11.7N 161.8E

PCN 2
PCN 2
PCN 2
PCN 2
PCN 3

PGTW
PGTW
PG~
PGN
PGTu

11.7N 16 EI.lE
12-.3N 159.8E

PCN 2
PCN 2

75. s/?5.5 nl. E/24HRs PGTW
PG~
pGTw
PrmJ
PGTTJ
PGTll
PG7(,l
PGW
PGTU
PGTW
PGTLJ
PGTIJ
Plmw
PGTld

EYE DI fi 35NII

ULCC FIX

12.4N 159.6E
12.5N 159.5E
12.5N 159.6E

PCN 2
PCN 4
PCN 6
PCN 6
PCN 6

79
71

12.6N 15s.8E
13.lN 158.7E

72
73
74
75
76
77
78
79
so
81
82
83

13.5N 158.7E
13.7N 158.4S

PCN 3
PCN 2 T4.5/5. e+iLrl. o/24HRs

13.6N 158.3E
13.7N 158.2E
13.7N 15S.2E
13.7N 157.8E
13.4N 157.7E

PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 4
PCN 6

ULCC FIX

ULf+C FIX
ULIJC FIX
ULRC FIX

13.4N 157.7E
13.3N 157.6E
13.8N 157.2E
12.4N 156. OE
12.4N 155.5E

PGTIJ
PGTu
PG rw
PGTW
PGTW

T3.5/4. E+AAU. E/24NRS EXP LLCC
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UL9C 12. Ill 155.6E

300453
300600
380909
301280
301600
301738
3011308
302100
38214S
olsvma
8 la3Ea
010441
010680
‘alo9m
011200
011600
Elllma

12.3N
12.2N
11.9N
11.5N
11.5N

155.2E
155.1 E
154. IE
153.5E
152.5E

PCN 5
PCN 6
PCN 6
PCN 4
PCN 4
PCN 3
PCN 4
PCN 4
PCN 5

PG ru
pETW87

BB EX=’ LLCC PGTw
PG rwe9

90
91

11.7N 152. @E
11.7ti 152. t3E
11. ON
11.7N
11. BN

151. IE
151. lE92

93 150.3E
1413.9E
148.2E
147.4E
146. lE

PCN 6
PCN 6
PCN 5

FWTLI
PGILI94

95
96
97
98

12. ON
~2. lN T3. Ev3.8+A&I.5/2BHRs PGW

PGTW
PGTLI

12.1 N
12.2N
12.2N
11.9N

PCN 4
PCN 6
PCN 4
PCN 6

145.2E
144.1 E

PGTIJ
PG rwULCC FIX

lILCC F [X
ULCC F rX

99
100 12. L4N
191 E121OEI 12. EIN
102 012305 12. BN

143.2E
141.7E
141.8E

PCN 6
PCN 6
PCN 5

rGru
PGTJ
p~TLJ

PGTLJ
PGTw
RPru
p=.rw

103
la4
105
106
107
10s
109
110
111

02EEEia
02E30@
820300
020611
020900
E212E0
021608
021800
@22100

12. BN 141.5E
12.3N 14EI.3E

PCN 4
PCH 4
PCN 4
PCN 3
PCN 6
PCI{ 6
PCII 6
PCN 6
PCN 6
PCN 5
PCN 6

TI.5Z2.5 AJl .5/22}{RS
T2. W2.0+

ExP LLCC
12. BN
12. BN

140. lE
139.2F

ItiIr 08s
ExF LLCC

12. IN
12. BN
12. BN
13.2N
13.5N

138.5E
137.2E
136. OE
135.3E
134.8E
134.6E
134.7E

PGTIJ
PGTLIULCC FIX
PGTLI
p~TLl

PGTIJ
Pr-TIJ
PGTW

ULCC FIX

I 12 822241
113 83 EE3ECI

13.5N
13.6N
13. BN
14.4N
14.7N
15. Bli
15.2N
15.3N
15.4N

114
115
116
117
118
119
120

03030E
030559
030900
0312EE
031600
031800
031843

134. IE
133.4s

PCN 6
PCN 5

T3. W3. B /D1.5/24HRs PGTW
PGTwULfJCFIX

UL9C FIX132.8E
132. IE
131.6E
131.4E
131.3E

PCN 6
PCN 6
PCN 6
PCN 6
PCN 5

PGTW
PGTLI
PG”rlJ
PG’rw
PGTw
PGTLr
RPNK
PGTW
PGTw
,DRTW

121 032188 15.4N 131.3E PCN 6
1%2 E32217 15.3N 131.5E PCN 3

ULOC FIX
ULRC F ];;
ULRC F]<
ULf4C FIX
ULnC FIX

123
124
125

040000
0403BEi
844546

15.6N
16. ON
16.3N
16.3N
15.9N

131.3E
13EI.7E
130.8E
130.8E
13E.5E

PCN 6
PCN 4
PCN 5

T4. Ei/4. E-ml .8/24HRs

126 Ei40600
127 Ei4B90B
128 E1412E0
129 0416EIB
13E 841!331

PCN 6
PCN 6

PGTw
PGTIJ

15.8N
15.9N
16. ON
16. EIN
16. BN

130.2E
129.8E
129.6E

PCN 4
PCN 2
PCH 1
PCN 2
PCN 1

131 0421BB
132 042335

129.6E
129.9E

FGTW
RODNTs. o/5.8

T5. fv5.8-/Tll. Lv24HRs

INIT 00S
133
134
135
136
137

05EBBB
050300
05B534

16.2N
16.2N

129.5E
129.4E

PCN 2
PCN 2

PGTIJ
PGTW
PGTw
PGTLJ
PGTW

16. IN
16.4H
16.7N
16.7N
16.8N

129.4E
129.6E
129.6E

PCN 1
PCN 2
PCN 6
PCH 6
PCH 6

850600
050900 ULFIC FIX

13B E151280
139 B516fIa

051880 17. IN
852188 16.7N

129.3E
129.8E

PGTIJ
PGTIJULCC F 1X

14D
14!
142
143
I 44
145
146
147
14s
149
150
151
152
153

128.9E
138.5E

PCH 6
PCN 6

ULCC F 1X
BRKS CONTINUITY

FGTW
PGTW

052310
060000
0603F10
060552
060600

16.-IN
15.7N
15.6N
15.5N
15.3N
14.8N
14.9N
14.5N
14.3N

129.7E
129.3E
129. EE
128.3E
128.2E
127.7E
127.lE

PCN 5
PCN 6
PCN 6
PCN 6
PEN 6
PCN 6
PCN 6
PCH 6
PCN 5
PCH 6
PCN 1
PCN 4
PCN 6
PCN 4
PCN 5
PCII 6
PCN 6

T4. tv5.8 /111. W24HRS

T3 . 5/4 , 5-AJ1 . 5zMHRS

ULCC FIX
ULnC 16. DN 128.4S

R!)DN
PGTtJ
PGTLI
PGTLI
PGTLI

060900
0612EB

ULFIC FIX PGTIJ
PGTw

061680
061807
062180
062247
E700E0

126.2E
126.2E
125.7E
125.7E
125.3E

PGTW
PGTw
pGTu

RPm
PGTIJ
PGTW
PGTW
RPPX
PGTLI
PLTLr
RPIU
RPI’K

13.8N
13.3N
13.3N

T4.0/4. E-

T4 . B/4. 5-/DE. 5/27HRs

INIT OBS

154
155
156

070300
070600
070652

13.3N 125. EiE
13. BH 124. EE
13. IH 123.9E
13. BH 123.2E
13. L3N 122.6E

157 E7@9EEi
158 E712WI

Em LLCC159
160

871s37
0S0004

lB.3N 120.7E
9.8N 119.6E

PCN 3
PCH 3
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. .. ——.——
I+IKCRRFT FIXES

ti9X-SFC-lJID PRX FLT-I VI -L61D FWCRY
VEL=RG.RNG D1R/,/ELi8EG/RNG N#//FPET

FIX
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3B
39
40
41
42
43
44

FIX
NO.

1
2
3
4
5
6
7
B
9

10
11
12
13
14
15
16
17
IB

;:

;;

FIx
Ho.

1
2
3

TIME
(z)

251915
252816
260625
260844
261026
262055
270630
278907
271855
272119
2B0B27
2S1126
262105
290008
290640
29E92S
292126
300022
300813
301104
302127
010013
01@626
Ell@9e3
011532
01215@
02g858
0211S5
022126
030019
03Ei603
0313e53
632135
Ei4B034
E48B41
041127
042100
042332
050602
050840
060633
060903
062156
070032

TIPE
(z)

268330
260430
260930
261030
261138
261238
011258
E11345
011435
011535
061409
0615W
0616ElE
061700
@61BB0
@6190B
070000
870600
070700
070800
071180
071B00

T[W
(z)

250420
268610
070900

FIX
POSITION

FLT 7t39Ma Ons EYE EVE 011I EN-
SN9PE D117PVTRTIOti

EYE TEm (C)
OUT/ IN/ DP/SST

MSN
NO.

1
1

2
2
3
3
5
5
6
6
9
9

la
la
12
12
13
13
14
14
16
16
17
17
18
m
19

:
20
21
21
22
22
23
23
24
24
25
25
27
27
28
28

, ,. “-- mLP1-”.

18
3E
4a

5
18

7
3fi

7.5N 169.4E
7.7N 169.2E
8.5N 167.6E
8.8N 167. DE
9.6N 164.9E
9.BN 164.5E

113.SN 162.8E
IEI. SN 162.3E
11.6N 16E.9E
11.7N 16EI.6E
12. BN 159.7E
13. EiN 159.2E
13.5N 15E.7E

793rlB
780NS

2959
29E3
2899
2894
2817
2816
2585
25i7
2647
2673
2632
2653
2630
2786
2914
2967
3016

45 28B 19
69 13E 15

33W 36 288
238 46 128
349 36 2SEI
200 73 1!0
958 72 3’4!3
859 72 31!3
llE 75 em
300 55 2EFJ
17Li 98 99a
978 77 32Ei
249 199 178
IEw3 IB7 B9E
21a 118 158
150 180 940
288 75 218
828 55 29E
629 47 2FJ9
12EI 59 369
t128 50 27@

73
74

::
72
52

10 2
52

18 2
10 2
12 5

995
980

967
948

953
947

958

979

992

9YB

1002

999

99s

99EI

989
9e3
9EIB

983

95B

9R5

907
994

El LIPTIC$L 18 12
CIRCULnR 12

120

188

828
sl10

+11 +14+9
+13 +14 +13
+13 +16 +12

78wta
799NS CIRCLI.9R

C IRCULRR
5

22
25
12
15
15
.20
35

15

4a

mm-m
700i@
7mPla
7130NS
700r%3
700N0
70EiNR
799f?3
7&3m

25 lEE 129
70 17B 7
9a E2B 8

+12 +17 +12
+15 +19 +12
+14 +18 +12

C IRCULflR
CIRCULF3R
C [RCNLfiR
C IRC(ILPR
C IRCULFIR
C1RCUL9R

C1!?CULRR

CIRC!JLRR

30
3@
15
20
2U
15
10
14
50
2a
21
45

13!3
30
79

127
135
38
15
69
3a
ifl
40
13
69
55

7
2E!
19

7
10
10
15
6

LE
5

18

50 35a 4a +11 +15 +1.2
+13 +lEl +]B

II la
73
73

+12 +20 + 9[la 158 la
7a 18e Ie
5E zcia 58

13.7N 158.4E
13.7N 15B. IE
13.6N 158.9E
12. aN 156.5E
12.3N 156.8E
11.9N 154.2E
11.5N 153.5E

nam
70am +2a +2 I +12

+13 +17 +11
+14 +16 + 7

5
la

B
6

10
lfi
8
e
6
6

18
la
la
18
la
lb
10
10
Ie
la
5

12
6
4

la
10
la
la
5
5

5
B
5
6
5
5
3
3
4
3
3
5
5
5
5
s
3
2
3
3
5
5
2
2
3
5
3
2
2
3

7a0m
iaat !s
7aam
7aam
7aarm

75 22a 12
Ba 36a 783a29

3W56
3a73

+11 +17 +5
+1s + 4

+13 +12 + 6
c18a 6?, 33a

35 a8a 19a zaa 26 E3913
55 27EI le 189 54 a4a

11.5N 15E!.8E
11.7N 149.7E
11 .9N 147.6E
11.6N 146.8E
12. lN 143. @E
12.2N 142.9E
12.2N 13EI.2E
12.5N 137.4S
13.4N 135. lE
13.8N 134.5E
14.4N 133.2E
14.6N 132. EE
15.4N 131.3E
15.5N 131. IE
15.8N 13Ei.4E
15.9N 138.2E
15.9N 129.7E
16. lN 129.5E
16.3N 129.4E
16.4N 129.2E
15.2N 12a.2E
14.8N 127.8E
13.5N 126. FIE
13.2N 125.2E

7aam
70am 3102

3a75
31a2
3083

7aatm
700m
7a0m
789m
850m
85 E!f10
7a9m
7a9n8
7am8
7aana
7aama
7a9rm
70Eina
70ana
7aana
70am
7aarm
7aam
7aana

45 31a

35 360

50 310
45 27EI
55 32a
35 ~~FJ

6a 050
55 292
65 300

9a 310
S8 270
6a 299
5a 3EE
50 380
68 .250
ea 36a

17 a6a
12a

53 32a
54 36U +la +la + 7

+13
+13 + 7
+19 +15

969
15a
asa
14a
04a

29 3?0
48 a4a
44 I 8a
54 a4a
39 318
54 a6a
55 a90
28 148
57 05a
59 .21JLI

69 E13F3
62 24D
98 21a
94 310
9a 288
63 29L3
47 laa
43 27a
62 368
55 088

18

15
7
e

la
313
15

5

+lB +].2 + 9
3a20
3a M
?964
3aa2
3006

15a
16a
23B
15a
E213
]za
3aa

+12 +19 + 8
+17 + 9
+16 + 9

+lB +15 +18
+19 +17 + 8
+16 +19 + 8
+16 +24 + 5

+22 + 8

ELLIPTICFIL 28 L8

CIRCULIT2 2B

C1RCUL12R 15
CIRCULf?R 18

ELLIPTICllL 8 6
ELLIPTICRL 15 18

2947
2922
2769
2744
2871
2984
3ai4
2977
3aa4
3m14

30a
3697

la
15
12

5
5
5

330
359
19a
35a
]aO
170

+21 + 5
+12 +12

+13 +13 +12
+14 +15 + 6

700H8
7aarm
7eam

F 1X EYE EVE RnDo8-coDE
SHQPE D1ml RSIJ9R TDDFF COt4_ENTS

RFIDFIR SITE
POSITION Imo No.POSITION RRDr?R RCCRY

8.2N 167.9E
8.3N 167.8E

LOND
LflND
LF7ND
LRND
LfiND
LRND
LRND
LnND
L9ND
L9ND
LIIND
LllND
L13ND
LFIND
LI?ND
L9ND
LRND
LRND
L14ND
LFIND
LRND
LRND

FIIIR
F91R
FfllR
Ff) [R
Ffl [R
POOR
F9 lR
F9 lR
POOR
POOR

8.7N 167.7E 91366
8.7N 167,7E 91366
8.7N 167.7E 91366
a.7N 167,7E 91366
S.7N 167.7E 91366
8.7N 167.7E 913S6

13.6N 144.9E 91218
13.6N 144.9E 9121S
13.6N 144.9E 91218
13.6N 144.9E 912Is
14. t3N 124.3E 98447
14.8N 124.3E 90447
14,8N 124.3E 98447
14.9N 124.3E 98447
14,8N L24.3E 9s447
14. E!N 124.3E 98447
L4.8N 124.3E 98447
14.8N 124.3E 9s447
14.8N 124.3E 98447
14.8N 124.3E 98447
14. gtl 124.3E 98447
L4.8N 124.3E 98447

8.8N 167. +3E
9.aN 166.8E
9.1 N 166.4E
9.2N 166.2E

12.3N 145. IE
12.3N 144.8E
12.4N 144.4E
12.6N 144.2E
14.4N 127.63E
14.2N 127.8E
14.2N 126.9E
14. lN 126.7E

35220 42215
3521EI 41811
10331 42496
18221 424Eio
1B211 52410
18211 52219
124331527a7
18432 42718
18412 42518
10412 42619

14. lN 126.4s
13.8N 126.2E
13.4N 125.4S
12.6N 124. lE
12.5N 123.9E
12.4N 123.7E
11.9N 122.9E

~yE c~~~”L~R

EYE C lRCULFIR
EYE C IRCULFIR

18312 42713
18312 4251211.8N 122.8E

SYNOPTIC FIXES

FIX
POSITION

1NTENS 1TY NEFiREST
EST IiW7E D9TR (NM) COIT’ENTS

7.3N 171.8E
EI.5N 167.7E

12.2N 123.3E

a59 a25 H 9i376
065 als LJt10 9L366 KLKIJRLEIN
a45 a16 W 98543

NOTICE - THE W5TER1SKS (*) lNDICflTE FIXES UNREPRESFNTCJTIVE FIND NOT USED FOR BEST TR9CK FURPOSES.
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IA&Ed

BEST TRACK LMRNING
ERROI?S

POSIT wIND DST LJ[ND
8.U E1.El w. -0. 0.
El. @ 8.0 B. -0. 0.
0.0 0.0 t3. -8. E.
11.8 125.7 50. 38. 8.
12.6 124.2 5EI. 24. -5.
14.2 123.6 55. 3EI. B.
14.4 122.4 60. 6. B.
15.1 122.0 65. 6. 0.
15.6 121.5 65. 21. B.
16.4 122.2 60. 6. B.
17.4 122.4 ST. 8.
17.8 122,8 55. .21. 12:
18.5 122.5 38. 0. 0.
18.7 122.4 30. 31. 5.
19.8 122.2 25. 8. El.

24 NO(JR FOi?ECflST
EF3?lJi?9

POSIT WItW D5T LJIND
8.8 0,0 B. -0. 9.
8.0 0.0 0. -8. E.
0.0 0.0 0. -9. B.

13.5 12EI.3 45. 134. -213.
13.8 l!9. a se. 202. -15.
16.3 120.8 5P. 127. -19.

48 NOUN FORITQ?T
ERNJI?S

POSIT JJJIND D5”r WINr,
B.r’ 0.9 B. -El. El.
B.h 0.0 0. -P. 0.
FJ.Ei 0.9 0. --B. B.

72 HOUR FORECW3T
ERRORS

POSIT WIND DST WIND
8.0 0.8 e. -B. 0.
0.0 0.8 a. -0. B.
0.0 M.a 0. -8. 0.

PiWDIVtJR POSIT WIND
12 B7B6Z 18.1 13EI.8 25
12B712Z 18,8 129.1 35
12E!718z 11.5 127.2 48
12B80az 12.4 125.5 5@
1288E16Z 13.2 124.2 55
1288122 13.8 123.3 55
120S182 14.5 122.4 60
12090EIZ 15.0 122.0 65
12B9Ei6Z 15.8 121. E 65

13.3 Iltl. e 55. 433. 15. 8.7 E.a 0. -0. 0.
14.0 114.2 55. 549. 25. E!. E E.E B. -B. 0.
18,4 113.1 35. 243. 10, 0.0 r3.E 8. -!3. 8.

8.0 0.9 B. -B. 0.
0.0 B.13 13. -0. 8.
fJ.9 0.0 0. -B. E.
8.8 0.El 0. -0. 0.

16.9
17.4
17.9
18.8
19.8
0.0
0.E
0.0
B.b

119.3
119.5

45. 105. -5.

5E. 175. In.
18.8 117.8 35. 387. 1%.
0.0 8.0 B. -B. S!.

119. SI
122.4
122.0

0.0
!3.0
a.a
0.8

53. 15E. 20.
45. 25. 20.
45. m. 20,

B. -0. 9.
fJ. -0. 13.
a. -D. F1.
9. -8. u.

0,0 0.0 B. -B. 0.
8.8 0.0 9. -B. 0.
0.0 0.0 0. -0. B.
Go 0.9 0. -0, !3.
0.!3 O.ti El. -B. a.

1289122 16.5 122.2 60
12091S2 17.3 122.5 50
1210002 18.0 122.5 40
1210062 18.5 122.5 3B
1210122 19.2 122.3 25
1210182 19.9 122.3 25

0.0 0.0 8. -0. 8.
0.0 0.S B. -6. 0.
0.9 0.0 0. -u. 0.
0.b 9.0 9. -0. 0.
O.E b.9 0. -0. 0.

0.8 0.0 8. -L. 0.
0.!3 9.0 0. -%. 0.

FILL FOt?ECflSTS
LJRNG 24-HR 4B-HR 72-HR

TYP}{OONS WILE OVER 35 KTS
mtlr; 24-HR 46-HR 72-NR

RV6 FORECRST POSIT ERROR
(+VG RIGHT flNGLE ERROR

17, 129. 383. 0.
12. 116. 329. 0.

IB. 165. 433. 0.
!5. 148. 319. 8.

WC INTENSITY mGN I TUDE ERROR 3. 15. 15. 0.
W/G INTENSITY 81FIS 2. 3. 15. 8.
NUmER OF FORECfiSTS 12 e 4 R

3. 12. 15. 8.
2. -9. 15. 0.
9 5 1 a

DISTIINCE TRfJYELED 8Y TROPICf+L CYCLONE IS 986. NM

IIVER9GE SPEED OF TROP ICFJL CYCLONE IS 11. KNOTS

TYPIIOON ROGER
FIX POSITInNS FOR CYCLONE NO. 28

SI?TELLIIE FIXES

FIx Tlm FIX
NO. (z) POSITION 9cCR% DWRfiK CODE CO~ENTS slr E

PGTLJ

;
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

041800
B5EB@0
050300
050534

5.3N 145.3E
6.B~ 145.7E
4.4N 142.2E
4.BN 141.7E
4.BN 141.7E
4.3N 141. lE

PCN 6
PCN 6
PCN 4
PCN 3
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 3
PCN 6
PcN 4
PCN 3
PCN 6
PCN 6
PCN 4
PCN 4

T1.8/l. o
ULCC FIX
lNIT OBS FG”TLI

PG TLl
FG ru
PC rt,l
Fl,r{,l
FL r(.1

050600
050900 UI.FIC FIX

ULCC FIX
ULCC FIX

TB.5/B.5 /w.5/24HRs

051200
051608

4.7N 141. BE
5.3N 138.9E

06BEE0
06B3E0
E718F3B
072199
BSBBEE
080084
088380
080600

7.4N 137.5E
7.7N 137. IE

11.2N 127. OE
11.3N 126.6E
12.6N 126. BE
12. lN 126. EIE
12.6N 124.8E
13.4N 124.5E

ULCC FIX

T3.5/3.5- INIT 08S
T3. B/3.8 INIT 08S

PG rw
RPI 1<
PG r[J
PGTW
RPNK
PC;rw
PG rw
PGTIJ
PGT[J
RPrlK
pcT[,J
NPl K
FGT(J
PGrLJ
PG m
PC rw
l?Fl i%
FG NJ
FG rW
FG ru
RPIIK
RODII

088639 13.2N 124. lE
E18E98B 13.8N 124.4S

14. IN 123.9E
14.5N 122.9E
t4.7N 122.6E

081200
081600
081800
B81924
882100
082340
090000
090300
990627
B989E0
090900
091200
091608
091800
091912
B91912

21
22
23
24
25
26
27
28

14.5N 122.3E
14.8N 122.2E
15. ON 122.2E
15.8N 122. lE
15.3N 121.8E
15.6N 121.7E
16. BN 121.7E
15.9N 122. lE
16.4N 121.9E
17. lN 122.4E
17.4N 122.5E
16.7N 123.8E
17.2N 122.5E

PCN 3
PCN 2

T4.5/4,5 /D1 .5/24HRs
T4 . 5/4 . 5-/D 1. SV24HRS

PCN 1
PcN 2
PCN 2
PCN 3
PCN 4
PCN 2
PCN 6
PCN 6
PCN 6
PCN 3
PCN 6

29
30
31
32
33
34

EXF LLCC
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35
* 36

37
* 38

39
40
41
42
43
44

FIx
NO.

1
2
3

FIX
NO.

1
2
3
4
5
6
7
B
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

FIX
NO.

1
2
3

B9218E 17.7N 122.8E
892316 17.5N 124.2E
IEEEw39 17.7N 123.4E
lEI03@8 17.5N 124. EE
180615 18.6N 122.5E
101808 19.8N 122.2E
1821W2 213. lN 122.4E
llEiEii3B 2E!.5N 122.7E
11E1313B 2EI.8P; 122.9E
ll@6E13 21.3N 123.3E

PCN 6
PCN 5 T3 .5/4 .5-/WI .E/24HRS
PCN 6 T3. O/4. i3-/Ll I.5/24HRS ULCC F IX
PCN 6 ULCC FIX
PCN 5
PCN 4

m r!.j
rwr II:
pG rw

PCN 4 E= LLCC
PCN 4 TEI.5/l .5 /W2.5/24HRS t.+ LLCC
PCN 4
PCN 3 Em LLCC

R IRCRQFT FIXES

EYE EYE OPIEt<- EYE TEHP (C) IISN
sNr4PE D1nlVTflTIOtl OU r/ lN/ I’)P. SST NO.

TIPIE FIX
(z) POSITION

FLT 70Em OFIS t’MX-SFC-LN21 P4X-FLT-LVL-LEIO RCCRY
LVL HGT ffiLP VSL/ERG/RNG D1R 4SLMRGAVIG N9v.,FET

1002 58 Z?@ 10 160 65 8813
38 240 9 208 34 t?~

1004 25 360 20 188 15 368

10 m 3
[28 5 3
150 32

072349
100627
100917

12.8N 125.9E 7&m8 3899
18.5N 122.5E 70WB 3113
18.6N 122.4E 780FEI 3123

+12 + 8 4
+15 + 7 2

+11 +!7+6 2

RflDFIR F IMSS

TIPE
(2)

FIX
POSITION RrlDFrR r?CCRY

EYE EYE RIIZIOB-CODE
SH6PE D1fWl nSI,MR TDDFF

r<flI)QR SITE
F05r TION MU No.COfFEtlTS

08E40B
098%00
E18!393B
081000
BB1100
081200
001300
081400

12.8N
13.6N
13.7N

125. EE
124.5E
123.8E

LRND
LFTND
L9ND
LFrND
LI?ND
LflND
L9ND
LFIND
LRND
Lr?NIJ

1D482 5E1988
1B422 42718
19433 42911

14.011 124.3r+
14.911 124.3E
14. CIII 124.3E
14. EN 124.3E

W344<’
9S447
98447
98447
98.448
98440
98 ‘&m
9344,
9[)4 ‘m
3844?
‘3832 I

13.8N
13.6N
13.8N

123. BE
123.7E
123.4E
123.4E
123.2E
122.6E
122.4E
122.5E
122.5E
122.4E
122.3E

25/43 42909
20/2 1 62283 14. !11 123. r3E

14.111 123. RE
14. lrl 123. BE
14.111 1~~.o~
14. Ill 12.<. OC

10121 43222
20/3 I 48980
2EV21 43211
1! 131 42789
22131 4Z7B7
1863/ 48LV3E
1@63/ 4Z8E2

13.9N
14.4N
14.5N
14.6N
14.7N
14.7N
14.7N
14.7N
15.2N
15.5N
15.9N
16.8N
16.lN
16. !iN
16.6N
16.7N

BB16B0
081700 14.11112’3.W

16.3!4 12q.6.E
16.31r Izt3.5E
16.311 l&l.6F
16.311 12B.6E
16.31r 12FI.6E
16.311 lm.6E
16.3!1 I~C3.6C
16. ?JI 129. Gf;
16.3N 12E.6E
16.3?1 1213.6E
16. ?.tl 12a.6E
16.3tl 128.6E
16.3N 120.6F
16.3N 12u.61
16.3N 128 6F

081700
081730
001800
081908
090 laO

LRNV
LeND
LflND
LRND
L&lND
I AND
LllND
LI?ND
LFIND
LFINO
LQtiD
L9ND
L9N0
LHND
LIIND

EYE 108 PCT CIR DIn 351<Ns
EYE 9E PCT LIC ll!n 35!0!s fli,ll S[
EYE lEB PC”I El PTCL D[n 48/30iTi5
EYE IBEI PCT EI-PICL DIR 48/3ams

1179/ 427B2
11 79/ 4ElL188 9S321

98321121.9E
121.8E
122. OE

18312
10222

42902
4S60?090480

E9073@
Wr?,z 1

38:321
$0321

la412
18412
18412
10411
la41/
lr341/
1051.’
1!341/
lBfll/

4E13B3
40:384
4a’zo*

E9B83B
090900
B91130
091280
091230
891400
091430
0915B13

122. IE
122. lE
122.3E
122.3E
122.3E
122.3E
122.3E
122.3E

9%?21
9832140103

4nlv4
401H4
50204
43684
48008

9S121
51D321
!-w-r%?1
90321
9!,3;: I

16.9N
17. BN
17. aN EYE 90 PCT C[l! nPFN NE

SYNOPTIC FIXES

TINE FIX INTENS 1TY NEI?REST
(z) POSITION EsTIt%l Ts DFITI? (Nn) COll ENTS

a&39BB 13.5N 123.13E 055 020 IJIIO %3444, 98447
@814Ba 14. ON 122.9E 050 005 L$IU 984413
090380 15.4N 121.6E F15D 030 rmo 98333

NOTICE - TXE FrSTERISKS (*) IND ICRTE F 1x73 UNl?EPi?ESEllTfIT IkE FIND NOT USED FOC HFS1 Ti?hC!: PIIRNKW,S .
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2. NORTH INDIAN OCEAN TROPICAL CYCLONES

BEsT TR9CK UflF!NING 24 HOUR FORECOST 4R lllllll? Hl?Er9ST
ERRORS E[NULPS

72 tlflllR FORECRST
l,i?kORS

m/DFImR POSIT WIND POSIT
ERRLIRS

l,l:ND DST WIND POSIT I,IIND PST lJr~JD FOSIT l.lIN@ @ST !JIIIII
8430022 11.4 B2.7 20

f,[lS I T
0.0

LIIND DST WltlD
Flu 0. -13. El. 8.0 0.0 e -o. B. 0.0 C1.o 0. .61. il. O.n

E143t30BZ l?. El 82.4 25 8.0 0.8 @. -W. 0, 8.!3 !3.’3 E. -!3. El. 8.0
0.0 U. -0. 8.

0.0 V. -w. 0. 0.fJ 9.D
0438147 12.7 82.1 25 L4.d 0.0 g.

n. -@. El.
-u. B. 0.8 a.o b. -0. u. ~.B 8.8 0. -n. 8. 0.8

‘a43B2i3z 13.5 B2.8 25 8.i3 E.!3 El. -EI. 8,
0.0 ~.

8.0 0.!3 8.
-0. 0.

-f-r. o. E.@ on El. -cl rJ. 8.W 0.9
33581E2Z 14.3 92.2 X! 0.0 0.0 8. -8. 8,

Il. -J. d.
8.8 0.0 0. -0. 0. 0.0 8.!3 0. -m. 0, n.e C).o n. -n. (+.

850 1L16’Z 14. B 82.5 30 8.EI 8.8 B. -e. a, !3.0 0.0 0. -0. [:. “,8 8.0 Er. G. 0. P.0 C1.o r. - w k).

r-

8501142 15.3 S2.8 35 Ei.0 B.B O. -u . e. 0.0 13.8 ?-B.@ 8.0 Ei. Ei Si. n. . tJ. N.rl ?.0 ,1.
B5!412EIZ 15.8 83.3 35 @.0

-U. ‘.
E.@ 0. -0. El. 0.8 0.[1 o. -0. F1. fJ. E E.@ EJ. -8. W. 0.0 0.0 L1. -u. 1,.

8502022
B5E28SZ

16.2 B3.8 40 16.2 82.8 25. 5B. -15. 17. I3 84.1 49. 159. -.ro. 12.3 86.2
16.4 @4.4 50 16.7 S3.8 3@. 39. -213. 17.9 86.9 45, 55. -45. ld.6 90.1
16. B ‘35.2 6L3 16. B 84,8 6EI. 23. Ei. 18.1 3!6.9 7L3. 122. -X!. ls. e e9.;’
17. E 85.9 78 17.0 85.2 65. .40. -5, Ie.1 rJ?. n 75. !86. -35. 19,1 89.3
17,2 e6. e 80 17,3 e6. B 65. G. -15. le.2 89.5 ?5. Ill. –.i!j. 19. !3 92..?
17.4 87.7 90 17.5 87.8 75. 8. -15. Ie.1 9EI.9 es. Im. -43. 1s3.6 94. }
17.4 8B.9 198 17.6 8e.7 85. Ii. -15. IB.1 92. e eb. 1(-!i.--la. o.e t3. o

50.
55.
75.
m
e5.

304.
1?4 .
330,
lq~ .

~>i,

le9.
-Lt.
-8.

0.
-El .

-w .
r;.

--7e .
-i !).
–?5

10.
35,
.m.

0.
@
0,
8.
0.
B.

6q .
65.

11.
u.
(i.

44s .
23,? .

IQ.
?!’3

05i32 142
85 EL22EIZ
85e382z
Els133eBz
05!33 14Z

e,e !3.0
8.8 0.8
e.o S.. O
0.0 8.3
0.0 U.n

0.
s,.
~.

75.
8.
e.
0.
@.
0.
El.

0.
n.

a5e32e2
8504022
85a4eez
e5Ei414z
Ei5842ez

17.5 9D.2 118 17.7 89.8 95. 26. -15, 17. e 94.2 93. !lS. ;!) . o.e 8.0
17.5 91.3 120 17.4 9[.2 120. B. S!, 1?.7 95.6 90. i’b. 43. b.O 0,0
1?.5 93.3 125 17.5 93.0 130. 17. 5, 17. S 93.2 40. 52. 5. 8.0 8.8
17.4 94,8 95 17.5 94.9 160. 8. 5. E.W EI.8 8. -0. P. e.o 0.0
17.6 96.2 70 17.5 95.9 65. 18. -5. D.O 8.J3 13. -B. e. e.fi 0.0

r). e B.E
O.t=l 0.0
tr, e 0.9

n.
o.
0.
0.
0.

8585822 17.8 96.9 50 17.4 97.2 58. 30. 0. EI. O B.E 0. -L. 0. n.a 0.0 0. -B. ‘d. kl, u 8.0
85 E15EIBZ lB.2 97.4 35 17.0 97.2 35. 27. 8. B.B t?. U 8. -EI. O.

13. -33. B.
t3. o B.B Ei. -Y. !3. (t. !1 n.9 f3. -c. R.

flLl Fi2RECf2STS
IARNG 24-}IR 4C+HR 72-tlR

TYPIIIIONS I,lIILE llV[l? 35 ErS
MRNG 24-41R 4D-NP 72HR

!3. 0, 0. n.
w. 0. B. n.

WG FOREC13ST POSIT ERROR
FIVG RIGHT 9NGLE ERROR

23. Ile. 283. 340.
14. 4.3. R7 . 1[5.

9VG INTENSITY mGNITUDE ERROR 8. 31. 42. 2B. e, e. B, 8.
9VG INTENSITY 81fIS -7. -le. -13. 70. B. o. !3. 0.
NUNBER OF FORECf2STS 14 le 6 2 8 U n u

DtST9NCE TRFIVELED 8Y TROPICAL CYCLONE IS 1135. NN

lJKRf3GE SPEED OF TROPICfiL CYCLONE IS 9. I:NOTS

m2e-e2
FIX POSIT IOtiS FOR CYCLONE NO. 2B

[SfrTELLITE FIxES

FIX TIK FIX
NO. (z) POSITION OCCRY DVORI)K CODE SITE

* I 24ee2B 4.3N 89.2E PCN 5 T1. CV1. B
* 2 242115 4.7N 86.9E PCN 6

3 3ae9i3e 12. BN 82. EE PCN 5 T1.5/l.5
4 3’J1435 12.2N 81.8E PCN 6
5 302144 13.6N 82. lE PCN 6
6 3B2145 13. BN 82. BE PCN 6
7 131B3EIE 14.6N 82.4E PCN 5 T2. Bz2. EI
B 01 W348 15. IN 82.6E PCN 5 T3. W3. B /D1.5/24HRS

INIT oes uLr3c 2.4N 98.7E
UL9C 2.TLN B7. OC
INIT 033s 111..9c i2. eN el. eE

ULIJC FIX

lNIT 08S ULCC FIX
UI.RC FIX Kfil,c

FJI)G9 BIBB48 15.6N 82.9E PCN 6
* lB L3112BE 15. lN 331.7E PCN 5

11 B11412 15.3N 83. lE PCN 6
* 12 Dll13f3B 15.9N 82.8E PCN 5

13 012132 15.7N 83.6E PCN 6
14 020250 i6. ON 134.5E PCN 5
15 02030B 16.511 83.2E PCN 5 T3. B/3.8 /01. FKZ4HRS
16 E12EIe3.s 16.3N 84.6E PCN 5 T4.5/4.5 /D1.5~4HRS

UL17C FIX

ULRC FIX

PGTLI
I<(%K

r
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17
18

@2120@
02134S

16.6N
16.7N
17.3N
16.6ti
16.7N
i7. ON

134.2E
85. OE
84. 5E
S4.8E

PCN 5
PCN 4
PCN 6
PCN 1
PCN 1
PCN 2

PGm
KGLC
FJI)G
PGTw
PGTLJ
KGWC
KGI.K
PG~
PGTIJ
KGLC
PGTw
KGm
Pmw
PGTU
PGTIJ
KGLC
KGLC
PGTIJ
PGTu
KGliC
PGTw
PGTW
PGTLI
PGIW
KGWC
PGTv
FGTw

E’fE DIR 6NM
19
20
21
22
23

02134I3
021600
E21BBEl
022120
030227
030300
030600
03BB23
B312B0

85. lE
S6 . OE
86. 9E
86. 4E

EYE DItl 6tWl
EYE DIR 16Nt417.lN

17.2N
PEN ~
PCN I T4.5/4.5 /D1 .5,24HRS
PCN 1
PCN 1 T6. B/6. E /31 .5/24t{Rs
PCN 1
PCN 2

24
25
26
27

l?.4N
17.4N
17.4N
17.6N
17.4N
17.4N
17.4H

87. BE
87. ?E
S8 . 4E
80. 7E
89. 2E

EYE DIfl 16Nll

EYE DIR 18NM2B
29
30
31

031324
031600
831800
032100

PCN 1
PCN I
PCN 1
PCN 1
PCN I
PCN 1 T3.5/5.5-/ol .E1/24HRs
Pet’! 1
PCN 1 T5 . 5/6 . 0-5!0 . 5/24HRs
PCN 1
PCN 1

B9.6E
90.3E

32
33
34

E132108
048203
848300
040608
@4mlll
048900
B412BB
041600
041800
042056

17.4N
17.3N
17.5N
17.5N
17.3N

90.2E
91.9E
91.7E
92.5E
93. SE

EYE DIQ IONII
EYE D [R 9NPl

35
36
37
38
39
48
41
42
43
44

* 45
% 46

17.6N
17.6N

93.4s
94. IE
94.8E
95. 4E
96. 6E
96.4E
96. SE
97. OE
99.2E
85.2E

17.6N
17.5N
17.6N
Ii’. sti
17.5N

PCN 3
PCN 3
PCN 6
PCN 5
PCN 5
PCN 5 T3 . 0/4. @ /I&. 5/Z4NRS
PCN 5 T3. O/4.8 /l&.5 /24HRS
PCN 5 T8. S/l. O ~. S/24HRS

B42 100
050080

ULCC FIX

85B3B@ 17. 7N
E15B759 17. 7N

PGTIIJ
KGLC
KGLC250818 4.8N

NOTICE - THE IWI’ER ISKS (*) IND 1C9TE FIXES UNREPRESENTFIT I VE f)ND NOT USED FOR BEST TRflCK PURPOSES.
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BEST TRFICK Wl?RNING
ERRORS

WrND DST LJIND
n. -0. 0.
a. -0. 0.
8. -0. 0.

24 HOUR FORECf7ST
ERRORS

PoSIT WIND JJSr IMHID
8.0 0.0 0. -0. 0.
0.0 0.0 D. -a. e.
8.0 0.0 0. -8. El.

15.2 87.3 40. 174. -5.
16.5 S.4. e !?. e: -~l?.

48 NOUI? w~crns I
F:?.oIM

POSIT 1.JJIIIJ JET WIND
Er.Ei B.e r3. G. 0.
O.EI B.cl B. -E. g

72 NOLJR FfltiECf+ST
ERRORS

POSIT WIND DST I,JINCI
D.n 0.0 3. -0. B.
n.n E4,tr 0. -o. B.
Fi.0 n.a [1. -u. IJ.
8.0 8.0 w. -a. 0.
F.P r;. c 1 -e. e.
JJ.9 n.o 1. -!3. El.
0.0 0.0 !.I. @.9.
0.8 a.tT ,. -!-3. 8.
8.0 cr. n 3. -o, 0.
1%.8 0.B 0. -0. a.
n.fl 0.B rJ. -0. ?,.
0.3 0.0 Q. cr. 0,
8.B LI.8 q . 3. 9.

ttb’DWHR POSIT WIND
13.2 91.5 25
13.8 9a.6 3Ei
14.2 89.6 3E!
14.8 68.2 38
14.3 J7.1 25
14.9 86.2 40
14.9 85.4 4i3
15.2 84.3 45

JJLISIT

Ei. o 8.8
0.0 0,8
o.a 0.a

14.2 89.6
!5.3 07.0
15.2 86.6
14.9 85.7
15.8 64.5
15.2 83.1
15.9 S2.4
16.5 BI.5
17.2 B1.i
E1.o 0.0

18132@z
IO J482Z
10140S2
tE14J4Z

B.o a.a
16.7 B4.9
~- ~ n?.~

O.El 0.a
0.0 13.D
0.0 0.0
t3.9 0,!3
0.0 t7.0
G.o 13.a
R.0 8.0
a.o 8.8

0. -0.
45. Trl.
CIT. ]@@

a. 0.
8. -w.
a. -El .
a. -a.
a. -a.
B. -a.
B. -El.
0. -0.

u.
IL1.
2~

n.
El
n.
r?.
a.

::
a.

3a. Er9. o.
38. 25. z,
30. 29. -la. 16.6 64.5 m. !E1l. -In.
40. 17, 0. 15.2 B3.1 SFJ. 59. 5.
45. 17. a. 16.2 R1.3 5F?, 36. 15.

17.3 79.6 25. 69. E!.
0.0 0,0 63. -F?. o.

!2 ! <w:
10I502Z
la15wsz
Ja1514z
113152EIZ
1B1602.?
1B16fJ9Z
181614Z
18!6282

15.7 83.5 S@
16.2 132.s 5i3
16.4 82.1 45
16.8 81.4 35
17.2 8L3.8 25

45. 38. -5.
50. 2?9. B.
50. 35. 5.
35. w. E?.

0. -8. B.
::: ;:: 0. -E. 8.
0.0 a.a 0. -B. 0.a. -a. a.

M.L FORECFISTS TYPHOONS I,HILE OVSR 35 KTS
LRNG 24-HR 48-HR 72-NR L.RNG 24-NR 4’3-HR 72-NJ?

13VG FORECflST POSIT ERROR 34. BE. 151. 0. a. 0. 8. %.
F?/6 RIGHT F?NGLE ERROR 18. 49. 86. 0. 0. 0. a. a.
FiVG lNTENS I TY mGN 1TUDE ERROR 3. B. 15. 0. a. 0. 0. e.
IJVG 1NTENsIT% B19S -2. -1. 15. 0. 8. El. 0. a.
NUmER OF FOREC13STS 9 K 2 0 0 a 9 0

DISTFJNCE TRrW’ELED BY TROPICflL CYCLONE IS 681. NM

WERFJGE SPEED OF TROPICRL CYCLONE IS 9. KNOTS

TC23-02
FIX POSIT IOFIS FOR CYCLLJNE NO. 23

SFITELLITE F 1X25

-,., --- -,.,r ,,5

NO.

1
2
3
4
5
6
7
B
9

18
11

* 12
13
14
15
16
1?
18
19
20
21
22
23
24
25
26
27
2e
29

I ,,. = )-,7,

(z) POSITION flCCRY DvuRfJK CODE

120BB2 11.8N 94.2E PCN 5 T1.5/l.5

COt’W’lENTS S [TE

KG1.C
122047

13a3a0
1306aB
130750
132033
14Ei0BB
1483a8
140600
140908
140920
1412EIE

13. ON
11.9N
12.2N
14. BH
13.6N
14. IN
14. IN
14. aN
14.8N
13.4N
15.5N

92. 7E PCN 6
93. OE PCN 4 T1. a/l.13
92. SE PCN 6
91.7E PCN 5 T2. EI/2.8 /Dt3.5/2411RS
91.4E PCN 6
91. lE PCN 6
90. 8E PCN 4
90.6E PCN 4
90.7E PCN 6
88. 6E PCN 5
87. OE PCN 6

KG(E
PG’I w
PGTW
tam
KGL!C

!NIT OJIS
ULCC FIX

r2. aa. a-/D] .W24NRS

T2 ..55/2 /Dn . 5,’25}IJ?S

_r3. w3. a /D1 .W24HRS

ULRL r IX
ULFIC !3.8N E19.2E
L!l-Pc !j. 7N 89.6E

PC rw
FGTIJ
PGTU
F)(;TW
l:cl,~

F’{; I IJ
PGll,l
FGTLI
FGTLl
KG(.K
PGTW
PGTLI
PmJJ

141600 15.2N 87.2E
141060 15.3N 87.8=

PCti 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN S
PCN 6

ULCC FIX
LILFJCrlx
LILnC ~]X

1421 EI13 15.3N 86,5E
142295 14.7N 8Jj.6E

15 F_iEi88 15.4N B6. lE
15E13E@ 14.7N a6.2E
15!3600 14,8N 85.8E

T1 .5=.5 AH .B/24HRS
15E!SBD 14, 8N 85. 2E
15E1903 14.7N B5. lE
151288 15. lN 84.6E

ULFIC FIX

ULCC FIX

Prvl,l
KGUC
JYTLI

151698 15.2N 83.5E PCN 6
151880 15.2N 83.lE PCN 6
1521BB 15.3N 82.6E PCN 6
152152 16. BN 83.6E FCN 5

PG rbi
PGTu
PGTLJ
KGWC
PGTLJ16 EI’daB 15.9N 82.5E PCN 6

16 E16BB 16.3N 82.2E PCN 6
16a856 17. tiN 82.7E PCN 5

T3. aa. Li-/sa. a/27HRs
T1 .5/1 .5-x3 a.az4NRs IOLCC FIX

INDICFWE FIXES UNREPRESENTATIVE IWD NOT USED FOR BES r TRJICt! PURPnSES.NOTICE - THE fWt’ERI$KS (*)
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BEST TRRCK LJ3RNING ?4 IIOIW FORECRST 4R HOUR FOREC17ST
ERI?oPS

72 HOIJF?FORECRST
ERRORS rf’i?ms ERRORS

MO/DFI/HR POSIT JJIND POSIT WIND PST WI!iII POSIT W[!ID DST LJIND PfJS1 T l.JIND 05T LJIND
1B1788Z lEI.4 83.7 30 0.8 P3.l_i0.

F’Ll~ll W[Ni? DST WIND
-Ill. El. a.o a.e L3. -E. a. O.n E.9 n. -El. a. 8.8

lB17f4Z 11.8 B3. o
0.0 0. -0. 0.

35 18.9 83.6 3!3. 36. -5. 13.4 81.2 43. 58. -5. FJ.o a.n a. -9. 13. 8,8
1EI1720Z 11.6 82.2 40 11.9 82.4 4EI. 17. 0. 14.2 88.4 58.

0.0 D. -a. a.
SQ . 5. B.o a.@ 0. -i). ?,, 9,!3

lf318f32Z 12.1 81.6 45 12.1 B2.2 45. 35. 0.
a.o 0. -0. 0.

14.2 8fJ.4 50. 6S. 28. 0.0 0.0 a. -a. a. 0.0 8.0
1818082 12.9 81.1 4’5 12.8 81.7 5L3.

0. -0. a.
36. S. Ei. @ 0.0 g. -8. 8. n.u 0.0 a. -a. 0. fi.9 0.8 Y. -8. a.

1E1B14Z 13.8 8?.3 50 i3.8 E!13.2 50. 6. 8. a.~ c.o a. -8. n. ti. fi 13.o 8. -8. a. a,a 6.13 0. -a. E.
1818232 14.6 79.5 45 14.5 79.6 45. 8. 0. 0.0 0.8 0. -8. @. il. fl a.a a. 8. a. 13.e 8.8 a.
IE19R2Z 15.1 79.2 30 14.9 79.4 3a. 17, @. EI. @

-a. EJ.
@.@ a. -a. 0. 5.0 a.c B. -a. 8. O.n 0.0 0. -d. 0.

R1.1- FOREC12STS TYFJXILIHi JJi ILE OVER 35 I{TS
LJRNG 24-HP 48-HR 7?-HR L!RNT ?4-HR 4B IIR 72-11?

WG FORECL)ST POSIT ERROR ~p G8 . 0. 0. a. Li. !3. P..
W/G RIGHT FINGLE ERROR 15. 22. a. 0. 0. 3. a. il.
(wG INTENSITY mGNITUDE ERROR 1. 10. 0. Lt. El. 0. c. e.
FIVG INTENSITY BIQS 0. i. FJ. 0. 0. 6. 0. u.
NUMBER OF FOREC9STS 7 5 0 a a 6 v 0

DISTFiNCE TRW+ELED BY TROP1C9L CYCLONE IS 3B9. Ntl

lViER9GE SPEED OF TROPICLJL CYCLONE IS 9. KNIJ1”S

TC24-R2
FIX POSITIOHS FOR CYCLONE NO. 24

SWJELLITE FIXFS

FIX TtrlE FIx
NO. (Z) POSITION RCCRY DVTIR9K CODE COMV3:T3

*1 150908 7.6N 8B. aE PCN 5 T1.5/l.5 [NIT OIJS ULCC FIX
*2 16 EJ856 9.2N 83.8E PCN 5 T2. W2.13 /DO.5L’4HRS ULCC r]:;
* 3 162148 lEi.9N 84.2E PCH 6 tJLCC JfJ. aN 84.4E

4 170843 lEI.5N 83.5E PCN 5 T2.5/_z. 5 .~D8.5=4NRS
5 172128 11. E!N 81.3E PCN 6 uLflC 1.]):
6 18a831 12.9N 80. lE PCN 5 73. oz. a-ma.5zwR5

FIX T1F9Z FIX INTENSITY NEflREST
NO. (z) POSITION ESTImTE DfiTFI (NM)

SYNOPTIC F lXES

1 18150a 14. EN aa. m 045 838 WM343279

COMMENTS

SITE

NOTICE - THE f)STEI?l SKS (*) IND1C9TE FIXES UNREPRESENTIITIVE FIND NOT USED FOR REST TRFICK PURPOSES.



ITT?OPICflL CYCLONE 25-82
BEST TR9CK D$ITfI I

BEST TRJiCK

m/DWHR POSIT WIND
1184142 11.1 63.9 2B
1184202 11.3 63.6 25
1185E!2Z 11.8 63.s 30
1195882 12.I 63.8 33
1105142 1%.4 64.2 30
tImmz 12.7 64.5 3B
l18632z 13.1 64.9 35
11860s2 13.5 65.3 4t3
1186142 13.9 65.7 45
1106202 14.5 66.2 50
1187132z 15.? 66.8 55
llB7@3Z 16.3 67.5 60
11E1714Z 17.3 68.3 65
1187202 18.3 68.9 70
1188022 19.4 69.8 SE
11EKW18Z 20.5 7B.5 90
1108I4Z 21.6 71.5 8B
11E82EZ 22.3 72.6 68
1U39E2Z 22.5 73.9 40

wORNING
ERRORS

POSIT IJIND DST WIND
0.0 0.0 0. -8. 0.
0.0 0.r3 0. -0. 0.

11.0 62.7 35. 67. 5.
11.5 62.8 38. 69. B.
12.5 63.2 30. 59. 8.
12.0 63.0 38. 97. 8.
14..2 62. B 35. 139. E.
14.8 62.2 35. 183. -5.
13.8 65.8 45. 8. B.
14.3 66.2 58. 12. 0.
14.9 66.6 6E. 27. S.
15.4 67. Ei 68. 61. El.
17.1 68.1 65. 17. 0.
18. B 68.8 65. 19. -5.
19.1 69.1 65. 44, -15.
20.8 69.3 6B. 74. -39.
21.3 71.2 613. 25. B.
22.2 72.1 6S. 28. 5.
22.4 73.7 4E. 13. B.

74 HOUR FOIW3?!?T
E!~FoRs

POS [T w!ND DST WIND
8.0 8.0 E. -8. 8.
0.El 0.9 ri. -0. 8.

12.6 59.9 48. ?94. 5.
12.3 68. B 48. 273. ‘a.
14.1 61.4 43. 251. -5.
13.0 62.7 35. 273. -15.
16. -4 68.5 45. 37fl. -ltJ.
15.7 S9.6 45. 437. -15.
15.8 67.6 55. %9. -10.
16.7 68.8 55. 11J9. -1:.
17.2 60.2 75. 160. -5.
17. e 68.8 75. 1H9. -1s.
21. I 71. B G9. 41. -29.
22.1 71.6 55. S7. -5.
23a 71.4 45. 142. 5.

E.o 0.0 B. -@. 0.
8.0 a>a e. -a. El.
0.8 0.6 9. -8. B.
8.8 Ei. E e. -B. P.

48 HOUR FORECI?3T
ERt?Of+S

POSIT WIND DST 1.J[ND
B.@ E,B B. -0. B.

72 HOUR FOREC.2Sy
ERRuRS

POSIT MIND DST IJIND
0.F3 0.0 B. -0. B.

B.E O.B O. -0. E. !3.0 0.0 8. -a. a.
13.7 56.9 SE. 583. -5. 15.7 54.2 55. 919. -:5.
13.? 58. B 5B. !382. -1o.
15.2 59.2 45. 539. -2B.
14.7 69.8 40. 513. -313.
18.1 58.9 5a. 6?5. -m.
17.5 57.2 5a. 775. .-48.
in.7 69.1 6R. 220. -213.
19.6 69.5 65. 73TJ. 5.
2B.4 69. !3

13.o e.a
0.0 8.0
a.n 8.$1
a.o 0.0
a,fi a.a
a.a 0.+3
B.a 8.8
8.0 0.0

6a. 261. 2a.
0. -9. a.
5. -a. m.
0. +3. P
o. -El. B.
9. -a. 0.
a. -n. a.
a. -B. 0.
El. -B. 8.

12LL FOF!ELXrSTS TYPHOONS LHII.S LIVER 3S K IS
mNG 24-HR -18-NR 72-HR m[lG 74-HP 46. HR 72-HR

WA FORECFIST POSIT ERROR 55. 205. 487. 931. 0. a. B. 0.
iWG RIGHT fINGLE ERROR 34. 113. 264. 519. B. Ei. 0. B.
flVG INTENS lTY FWGNITUDE ERROR 4. IB. 2a. 27. 0. a. D. 8.
flVG INTENSITY BIflS
NUM3ER OF FORECASTS

-2. -a. -14. -27.
17 13 9 5

0. B. a. B.
@ FI B a

D 1ST9NCE TRWELED 8Y TROPICAL CYCLONE TS 949. NM

WERFIGE SPEED OF TROPIC(IL CYCLONE IS 9. KN@Ts

TC25-82
FIX POSITIONS FOR CYCLONE NO. 25

SATELL ITS F 1=S

FIX TlM5 FIX
No. (z) POSITION 9CCR% DWRfiK CODE COt’tENTS

* 1 032307 12.5N 66. IE PCN 5
* 2 1341!31e 12.3N 62.4E PCN 5 T2.5L2.5+/Di .5/24HRs
* 3 842255 18.6N 62.3E PCN S

4 L35i3958 12. IN 63.3E PCN 5 T3. &’3. EI /Df3.5/24HRS
* 5 052243 14. EIN 63.2E PCN 5

6 B6B94S 13.3N 65.7E PCN 5 ?’3. 0/3 .8 iSO . fV241iRS

UL9C 11. 5N 66. 4E
ULFIC 12.3{ 61.6E
ULI?C 11.41 62.6E
ULRC 12. Stl 62. 6E
UL9C 12.3N 63.8E
ULOC 12. SN 64.4E

7 862231 14.5N 66.3E PCN 5
8 B7B934 16.4N 67.7E PCN 5 T3.5/3.5 /08.5A2411RS uLnc 16. EIN 7a.5E
9 872218 lB.5N 68.9E PCN 5 ULftC lFJ.5N 69.3E

18 088921 2B.6N 7@.6E PCN 1 Em DIfl 24NJI

SYNOPTIC F TXES

FIX TIm FIX 1NTENS ITY NERREST
NO. (z) POSITION EST Itl#TE D9TR (Ntl) COtfiNTS

1 B41208 11. BN 64.2E 028 010 SH 1P OBSERWTION
2 B6968B 14. BN 62.2E a-m E9e SH 1P 08SERV9TION
3 88150B 21. BN 71.7E 860 B6B LMO 42737
4 098BB8 22.3N 73.3E 040 E1613 L~ 42647

S [TE

KG~
KGLK
KGm
KGLC.

14.9 55.1 55. 944. -35.
16.3 56.9 35. 8S7. -45.
15.9 58.6 35. 884. 25.
19.2 56.8 33. lf122. -5.
0.0 fi. a
a.~ a.e
B.0 e.a
o.a 8.a
8.8 8.8
8.0 a.e
n.E a.o
a.o E.t3
B.El B.8
a.@ n-n
e.o t3. a
n.o n.a

fi.
0.
9.
~.
8.
a.
u.
B.
3.
a.
8.
B.

-0. a.
-0. e.
-0. a.
-B. B.
-B. a.
-a. a.
-0. 0.
-a. 8.
-0. a.
-m a.
-a. a.
-0. B.

NOTICE - THE ASTER rsKs (*) IND Icms F Ixss UNREpREsENTfITI\* RND NOT usEn FOR BEST 7R9cK PURP05E5.
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ACCRY

ACFT

ADP

APG\ic

AI REP

ANT

AOR

APRNT

APT

ARWO

ATT

AVG

AWN

BPAC

BRG

CDO

CI

CINCPAC

CLD

CLIM

CLSD

CM

CNTR

CPA

Csc

CYCLOPS

DEG

DIAM

DIR

DNSP

EL

ELEV

EXP

FI

FLT

FNOC

FT

G14T

Accuracy

Aircraft

Automated Data Processing

Air Force Global Weather Central

Aircraft Wezther Report(s)
(Commerical and Military)

Antenna

Area of Responsibility

Apparent

Automatic Picture Transmission

Aerial Reconnaissance Weather
officer

Attenuation

Average

Automated Weather Network

Blended Persistence and Climatology

Bearing

Central Dense Overcast

Cirriform Cloud or Cirrus
also Current Intensity (Dvorak )

Commander-in-Chief Pacific
AF - Air Force, FLT - Fleet (Navy)

Cloud

Climatology

Closed

Centimeter

Center

Closest Point of Approach

Cloud System Center

Tropical Cyclone Steering Program
(HATTRACK and MOHATT)

Degree (s)

Diameter

Direction

Defense Meteorological Satellite
Program

Elongated

Elevation

Exposed

Forecast Intensity (Dvorak)

Flight

Fleet Numerical Oceanography

Feet (Foot)

Greenwich. Mean Time

APPENDIX I
CONTRACTIONS

GOES

HATTRACK

HGT

HPAC

HR

HvY

ICAO

INIT

INLIAH

INST

IR

KM

KM/HR

KT

LLCC

LVL

f4

M/sEc

MAx

NB

MET

MIN

MOHATT

MOVG

MSLP

MSN

NAV

NEDN

NEDS

NEPRF

NESS

NET

NN

N/O

NOAA

NOCC

NWOC

Center

Geostationary Operational
Environmental Satellite

Hurricane and Typhoon Tracking
(Steering! Program

Height

Mean of YTRP and CLIM Techniques
(Half Persistence and Climatology)

Hour (s)

Heavy

International Civil Aviation
Organization

Initial

North Indian Ocean Component
of TYAN

Instruction

Infr~ed

Kilometer(s)

Kilometer(s) per Hour

Knot (s)

Low-level Circulation Center

Level

Meter (s)

Meter(s) per Second

Maximum

Millibar(s)

Meteorological

Minimum

Modified HATTRACK

Moving

Minimum Sea Level Pressure

Mission

Navigational

Naval Environmental Data Network

Naval Environmental Display Station

Naval Environmental Prediction
Research Facility

National Environmental Satellite
Service

Near Equatorial Trough

Nautical Mile(s)

Not Observed

National Oceanic and Atmospheric
Administration

Naval Oceanography Command Center

Naval Western Oceanoqraphv Center
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NR

NRL

NTC’M

OBS

OTCN

PAcOM

PCN

PSBL

PTLY

QUAD

RADOB

RECON

RNG

RT

SAT

SFC

SLP

SPOL

SRP

STNRY

SST

ST

STR

STY

TAPT

Number

Naval Research Laboratory

Nested Tropical Cyclone Model

Observation(s)

One-way (Interactive) Tropical
Cyclone Model

Pacific Command

Position Code Number

Possible

Partly

Quadrant

Radar Observation (s)

Reconnaissance

Range

Right

Satellite

Surface

Sea Level Pressure

Spiral overlay

Selective Reconnaissance Progrsm

Stationary

Sea Surfaca Temperature

Subtropical

Subtropical Ridge

Super Typhoon

Typhoon Acceleration Prediction
Technique

TC

TCARC

TCPA

TCN

TD

TDo

TIROS

TS

TY

TYAN

TYFN

TUTT

ULAC

VEL

VIS

VSBL

WESTPAC

WMo

WND

WRNG[S)

WRs

XTRP

z

Tropical Cyclone

Tropical Cyclone Aircraft
Reconnaissance Coordinator

Tropical Cyclone Formation Alert

Tropical Cyclone Mode]

Tropical Depression

Typhoon Outy Officer

Televison Infrared Observation
Satellite

Tropical Storm

Typhoon Analog Program

Western North Pacific Component
(Revised) of TYAN

Tropical Upper-Tropospheric Trough

Upper-level Anticyclone

Velocity

Visual

Visible

Western (North) Pacific

World Meteorological Organization

Wind

Warnings

Weather Reconnaissance Squadron

Extrapolation

Zulu Time
(Greenwich Mean Time)

e



APPENDIX II

DEFINITIONS

BEST TRACK - A subjectively smoothed
path, versus a precise and very erratic fix-
to-fix path, used to represent tropical
cyclone movement.

CENTER - The vertical axis or core of a
tropi~clone. Usually determined by wind,
temperature, andjor pressure distribution.

CYCLONE - A closed atmospheric circula-
tion ‘9 about an area of low pressure
[counterclockwise in the Northern Hemisphere).

EPHEHERIS - Position cf a body (satel–
lite) on space as a function of time; used
for gridding satellite imagery. Since
ephemeris gridding is based soley on the
predicted position of the satellite, it is
susceptible to errors from vehicle pitch,
orbital eccentricity, and the oblateness of
the earth.

EXPLOSIVE DEEPENING - A decrease in the
minimum sea level pressure of a tropical
cyclone of 2.5 mb/hr for 12 hrs or 5.!3mb/hr
for six hrs (ATR 1971).

EXTRATROP ICAL - A term used in warnings
and tropical summaries to indicate that a
cvclone has lost its “trouical” characteris-
tics . The term implies b&h poleward
displacement from the tropics and the conver-
sion of the cyclone’s primary energy sources
from release of latent heat of condensation
to baroclinic processes. The term carries
no implications as to strength or size.

EYE - “EYE” is used to describe the
centr~area of a tropical cyclone when it
is more than half surrounded by wall cloud.

FUJIWHARA EFFECT - An interaction in
which tropical cyclones within about 700 nm
(1296 km) of each other beain to rotate about
one another. When intense-tropical cyclones
are within about 400 nm (741 km) of each
other, they may also begin to move closer to
each other.

NAXINUN SUSTAINED WIND - Maximum surface
wind speed averaged over a one-minute period
of time. Peak gusts over water average 20
to 25 percent higher than sustained winds.

RAPID DEEPENING - A decrease in the
minimum sea level pressure of a tropical
cyclone of 1.25 mb/hr for 24 hrs (ATR 1971).

RECURVATURE - The turning of a tropical
cyclone from an initial path toward the west
or northwest to a path toward the northeast.

RIGHT ANGLE ERROR - The distance
described by a perpendicular line from the
best track to a forecast position. (See
Figure 4-l).

SIGNIFICANT TROPICAL CYCLONE - A tropical
cyclone becomes ‘significant” with the
issuance of the first numbered warning by
the responsible warning agency.

SUPER TYPHOON/HURRICANE - A typhoon/
hurricane in which the maximum sustained
surface wind (one-minute mean) is 130 kt
(67 m/see) or greater.

TROPICAL CYCLONE - A non-frontal low
pressure system of synoptic scale developing
over tropical or subtropical waters and
having a definite organized circulation.

TROPICAL CYCLONE AIRCRAFT RECONNAISSANCE
COORDINATOR - A CINCPACAF representative
designated to levy tropical cyclone aircraft
weather reconnaissance requirements on
reconnaissance units within a designated area
of the PACON and to function as coordinator
between CINCPACAF, aircraft weather reconnais-
sance units, and the appropriate typhoon/
hurricane warning center.

TROPICAL DEPRESSION - A tropical cyclone
in which the max~mum sustained surface wind
(one-minute mean) is 33 kt (17 m/see) or less.

TROPICAL DISTURBANCE - A discrete system
of apparently organ~zed convection--generally
100 to 300 nm (185 to 556 km) in diameter--
originating in the tropics or subtropics,
having a non-frontal migratory character, and
having maintained its identity for 24 hours
or more. It may or may not be associated
with a detectable perturbation of the wind
field. AS such, it is the basic generic
designation which, in successive stages of
intensification, may be classified as a
tropical depression, tropical storm or
typhoon (hurricane).

TROPICAL STOPM - A tropical cyclone with
maximum sustained surface winds (one-minute
mean)in the rangk of 34 to 63 kt (17 to 32
m/see) inclusive.

TROPICAL UPPER-TROPOSPHERIC TROUGH (TOTT)-
‘A dominant climatological system, and a daily
synoptic feature, of the summer season over
the tropical North Atlantic, North Pacific and
South Pacific Oceans,” from - Sadler, J.C.,
Feb. 1976: Tropical Cyclone Initiation by the
Tropical Upper-Tropospheric Trough
(NAVENVPREDRSCHFAC Technical Paper NO. 2-76).

TYPki~N/HURRICANE - A tropical cyclone in
which the maximum sustained surface wind (one-
minute mean) is 64 kt (33 m/see) or greater.
West of 180 degrees longitude they are called
typhoons and east of 180 degrees they are
called hurricanes. Foreign governments use
these or other terms for tropical cyclones and
MSY applY different intensity criteria.

VECTOR ERROR - The distance described by
a straight l~ne from the forecast position to
the position at verification time as found on
the best track. (See Figure 4-l).

WALL CLOUD - A organized band of
cumuliform clouds immediately surrounding the
central area of a tropical cyclone. The wall
cloud may entirely enclose or only partially
surround the center.
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column

ANDY
BESS
CECIL
DOT
ELLIS
FAYE
GORDON
HOPE
IRVING
JUDY
KEN
LOLA
MAc
NANCY
OWEN
PAMELA
ROGER
SARAH
TIP
VEIUI
WAYNE

1—

APPENDIX III
NAMES FOR TROPICAL CYCLONES

column 2

ABBY
BEN
CARMEN
DOM
ELLEN
FORREST
GEORGIA
HERBERT
IDA
JOE
KIM
LEx
MARGE
NORRIS
ORCHID
PERCY
RUTH
SPERRY
THELMA
VERNON

c61umn

ALEx
BETTY
CARY
DINAH
ED
FREDA
GERALD
HOLLY
IKE
JUNE
KELLY
LYNN
MAURY
NINA
OGDEN
PHYLLIS
ROY
SUSAN
THAD
VANESSA
WARREN

~ column 4

AGNES
BILL
CLARA
DOYLE
ELSIE
FABIAN
GAY
HAZEN
IRNA
JEFF
KIT
LEE
MAMIE
NELSON
ODESSA
PAT
RUBY
SKIP
TEss
VAL
WINONA

NOTE:

Namas are assigned in rotation, alphabetically. When last name

(WINONA) has been used, the sequence will begin again with “ANDY.”

Source: CINCPACINST 3140.1 (series)
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APPENDIX V

PAST ANNUAL TYPHOON/TROPICAL CYCLONE REPORTS

Copies of the past Annual Typhoon
can be obtained through:

Reports

National Technical Information Service
5285 Port Royal Road

Springfield, Virginia 22161

Refer to the following acquisition numbers
when ordering:

YEAR

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
L977
1978
1979
1980
1981

ACQUISITION NUMEER

AD 786147
AD 786148
AD 786149
AD 786128
AD 786208
AD 786209
AD 786210
AD 785891
AD 785344
AD 785251
AD 785178
AD 785252
AD 768333
AD 786334
AD 777093
AD 010271
AD A023601
AD A038484
AD A055512
AD A070904
AD A082071
AD A094668
AD A112002
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